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2>-AMINQCARBQNYL-9H-PURINE DERIVATIVES 

This invention relates to purine derivatives. More particulariy, this 
invention relates to 2-aminocarbonyl->9H-purine derivatives and to processes for 
5 the preparation of, intermediates used In the preparation of, compositions 
containing and the uses of, such derivatives. 

These derivatives are selective, Hinctional agonists of the human 
adenosine A2a receptor and may be used as anti-inflammatory agents in the 
treatment of, ihter alia, diseases of the respiratory tract. 

10 Adenosine is a ubiquitous molecule having a central role in mammalian 

intemiediary metabolism. Independently, adenosine acts on multiple surface 
receptors to produce a variety of responses. Adenosine receptor classification 
has revealed the presence of at least four subtypes: A1 , A2a, A2b and A3. 
Stimulation of adenosine A2 receptors on the surface of human neutrophils has 

15 been reported to potently inhibit a range of neutrophil functions. Activated 
neutrophils can damage lung tissue by release of reactive oxygen species, for 
example, superoxide anion radicals (O2'). and granule products, Ibr example, 
human neutrophil elastase (HNE), amongst other inflammatory mediators. In 
addition, activated neutrophils perfomi both de novo syntiiesis and release of 

20 arachidonate products such as leukotriene B4 (LTB4). LTB4ls a potent chemo- 
attractant tiiat recruits additional neutrophils to the inflammatory locus, whereas 
released Oa'and HNE adversely affect the pulmonary extracellular matrix. The 
A2 receptor subtype mediating many of tiiese responses {0{ and LTB4/HNE 
release and cell adhesion) is established as A2a. The A2 subtype (A2a or A2b) 

25 mediating the other effects remains to be established. 

Selective agonist activity at the A2a receptor is considered to offer 
greater therapeutic benefit tiian the use of non-selective adenosine receptor 
agonists because interaction with other subtypes is associated with detrimental 
effects in the lung in animal models and human tissue studies. For example, 

30 asthmatics, but not non-asthmatics, bronchoconstrict when challenged with 
inhaled adenosine. This response is at least in part due to the activation of the 



PCT/ffiOl/00973 



wo 01/94368 PCT/IBOl/00973 



A1 receptor subtype. Activation of A1 receptors also promotes neutrophil 
chemotaxis and adherence to endothelial cells, thus promoting lung injury. 
Furthermore, many patients with respiratory disease will be co-prescribed pg- 
agonlsts, and negative interaction has been shown in animal studies between 
5 isoprenallne and adenosine receptors negatively coupled to adenylate cyclase. 
Degranulatlon of human mast cells is promoted by activation of adenosine A2b 
receptors, thus selectivity over the A2b receptor is also advantageous. 

We have now surprisingly found the present purine derivatives inhibit 
neutrophil function and are selective agonists of the adenosine A2a receptor. 
10 They may also have antagonist activity at the adenosine A3 receptor. The 
present compounds may be used to treat any disease for which an adenosine 
A2a receptor agonist is indicated. They can be used to treat a disease where 
leul^ocyte (e.g. neutrophil, eosinophil, basophil, lymphocyte, macrophage) - 
Induced tissue damage is implicated. They are useful as anti-inflammatory 
1 5 agents in the treatment of diseases of the respiratory tract such as adult 
respiratory distress syndrome (ARDS), bronchitis, chronic bronchitis, chronic 
obstructive pulmonary disease, cystic fibrosis, asthma, emphysema, 
bronchiectasis, chronic sinusitis and riiinltis. The present compounds may also 
be used in the treatment of septic shock, male erectile dysfunction, male factor 
20 Infertility, female factor infertility, hypertension, stroke, epilepsy, cerebral 
ischaemia, peripheral vascular disease, post-lschaemic reperfusfon injury, 
diabetes, rtieumatoid artiiritis, multiple sclerosis, psoriasis, dermatitis, allergic 
dermatitis, eczema, ulcerative colitis, Crohns disease, inflammatory bowel 
disease, Heliobacter pylori gasintis, non-Heliobacter pylori gasinVis, non- 
25 steroidal anti-inflammatory dmg-induced damage to the gastro-intestinal tract or 
a psychotic disorder, or for wound healing. 
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Accordingly, In a first embodiment, the present invention provides a 
compound of the formula: 




5 or a phamnaceutically acceptable salt or solvate thereof, wherein 

is H, Ci-CealkyI orfluorenyl, said Ci-Cgalkyl being optionally substituted by 1 
or 2 substituents each independently selected from phenyl and naphthyl, said 
phenyl and naphthyl being optionally substituted by C^-Cq alkyi, C^-Ce alkoxy, 
10 haloorcyano; 

(A) is H or C^-Ce alkyi, R^^ is H or C^-Cq alkyi, and X is either (i) unbranched 
C2-C3 alkylene optionally substituted by C^-Cq alkyi or C^-C^ cycloalkyi, or (ii) a 
group of the formula: 

15 

^CH2)„~W-(CH2)p- 

where W is C5-C7 cycloalkylene optionally substituted by Ci-Cq alkyi, n is 0 or 1 
and pisOor 1,or 

20 (B) R^® is H or C^Ce alkyi, and R^ and X, taken together with the nitrogen atom 
to which they are attached, represent azetidln-3-yl, pynolidln-3-yl, piperidin-3-yl, 
piperidln-4-yl, homopiperidin-3-yl or homopiperidin-4-yl, each being optionally 
substituted by C^-Cq alkyi, or 
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(C) is H or C^Ce alkyi, and R^^ and X, taken together with the nitrogen atom 
to which they are attached, represent azetidin-3-yl, pynolidin-S-yl, piperidin-3-yl, 
piperidin-4-yl, homopiperidin-3-yl or homopiperidin-4-yl, each being optionally 
substituted by CrCe alkyI; 

5 

either, R^ and R*, taken together with the nitrogen atom to which they are 
attached, represent azetidinyl, pyrrolidinyl, piperidinyl, piperazinyi, 
homopiperidlnyl or homopiperazinyl, each being optionally substituted on a ring 
nitrogen or carbon atom by C^-Ce alky! or Cg-Cg cycloalkyi and optionally 
10 substituted on a ring cartx)n atom not adjacent to a ring nitrogen atom by - 
NR®R^ 

or, R^ is H, Ci-Cg alkyI, C^-Cq cycloalkyi or benzyl and R^ is 

(a) azetidin-3-yl, pynolidin-S-yl. piperidin-3-yl, piperidin-4-yl, homopiperidin-3-yl 
1 5 or homopiperidin-4-yl, each being optionally substituted by C^-Ce alkyI, Cg-Ca 

cycloalkyi, phenyl, benzyl or het, or 

(b) -(Ca-Ce alkylene)-R^ 

(c) -(Ci-Ce alkylene)-R^® , or 

(d) Ci-Cg alkyI or Cs-Cb cycloalkyi; 

20 

RMs CH2OH orCONR^W 

R® and R^ are either each independently H or Ci-Cgalkyl or, taken together with 
the nitrogen atom to which they are attached, represent azetidinyl, pyrrolidinyl 
25 or piperidinyl, said azetidinyl, pyn"oiidinyl and piperidinyl being optionally 
substituted by C^-Cq alkyI; 

R® is (I) azetidin-1-yl, pynx)lidln-1-yl. piperidin-1-yl, morpholin-4-yl, piperazin-1- 
yl, homopiperidin-1-yl, homopiperazin-1-yl ortetrahydroisoqulnolin-1-yl, each 
30 being optionally substituted on a ring cariDon atom by C^-Ce a'M. Ca-Cg 

cycloalkyi, phenyl, C^-Ce alkoxy-(C1-Ce^alkyl, R®R^N-(Ci-C6>-alkyl, fluoro-(Ci- 
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C6)-alkyl, -CONR^R^ -COOR^ or C2-C5 alkanoyi, and optionally substituted on a 
ring carbon atom not adjacent to a ring nitrogen atom by fluoro-{Ci-C6)-a'koxy, 
halo, -0R^ cyano, -S(0)„R'°, -NR'R^ SO^R^R^ -NR^COR" or-NR^SOaR^". 
and sakl piperazin-1-yl and homopiperazin-1-yl being opt'ionally substituted on 
5 the ring nitrogen atom not attached to the C^-C^ alkyiene group by C|-Ce alkyi, 
phenyl, C,-Ce alkoxy-(C2-Ce)-alkyl, R'R'N-CCa-CeHilkyl. fluoro-(Ci-Ce)-alkyl, C2- 
Cs alkanoyi, -COOR'°, Ca-Cg cycloalkyi, -SOaR^", -SOaNR'R" or-CONR«R«, or 
(li) NR^^R": 

10 R® Is H, Ci-Cs alkyl. C3-C8 cycloalkyi or phenyl; 
R^" is Ci-Ce aikyi, Ca-Cg cycloalkyi or phenyl; 
R^^ is H, Ci-Ce aikyI, (^-C, cycloalkyi or benzyl; 

15 

R^^ is H, C^-C, alkyI, Cg-C^ cydoaikyi, phenyl, benzyl, fluoro-(CrCe)-alkyl, - 
CONR^R', -COOR~, C2-C5 alkanoyi or-SOaNR'R"; 

R^^ is (a) phenyl, pyridin-2-yl, pyridin-3-yi or pyridin^yl, each being optionally 
20 substituted by C^-Cg alkyI, C^-Ce aikoxy, -(C1-C3 alkylene)-(Ci-Ce alkoxy), halo, 
cyano, -{C^-C^ alkyiene)-CN, -CO2H, -(C1-C3 alkylene)-C02H, -COaCCi-Cg alkyI), 
-(C1-C3 alkylene)-C02(Ci-C6 alkyI), -(C1-C3 alkylene)-NR'*R", -CONR^R^* or - 
(C1-C3 aikylene)-CONR^''R^^ or (b) azefdin-2-yl, azetidln-3-yl, pynrolidin-2-yl, 
pyrrolidin-3-yl, piperidin-2-yl, piperidin-3-yl, piperidin-4-yl, homopiperidin-2-yl, 
25 homopiperidin-3-yl or homopiperidin-4-yl, each being optionally substituted by 
C^-Ce aikyI, Cg-Ca cydoalkyt, phenyl, benzyl or het, 

R^^ Is H or Cf-Ce alkyI optbnally substituted by cydopropyl; 



30 m is 0, 1 or 2; 
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Y is CO. CS. SO2 or C=N(CN); and 

"hef , used in the definition of R'^and R^^, is a C-linl<ed, 4- to 6-membered 
ring, heterocycle having either from 1 to 4 ring nitrogen heteroatoms or 1 or 2 
5 nitrogen ring heteroatoms and 1 oxygen or 1 sulphur ring heteroatom, 
optionally substituted by C^-Ce alkyi, Ca-Cg cydoalkyl, C^-Cq alkoxy, C^-C^ 
cycloalkoxy, hydroxy, 0x0 or halo. 

In a second embodiment, the present invention provides a compound of the 
10 formula: 



or a phamiaceutically acceptable salt or solvate thereof, wherein 

15 RMs H, Ci-Cgalkyl or fluorenyl, said Ci-Cgalkyl being optionally substituted by 1 
or 2 substituents each independently selected from phenyl and naphthyl, said 
phenyl and naphthyl being optionally substituted by C^-C^ alkyi, C^-Cg alkoxy, 
halo or cyano; 

20 R^ is H or CrCe alkyi; 

either, and R*, taken together with the nitrogen atom to which tiiey are 
attached, represent azetidinyl, pynrolidinyl, piperidinyl, piperazinyl, 
homopiperidinyl or homopiperazinyl, each being optionally substituted on a ring 




OH 
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nitrogen or carbon atom by Ci-Cg alkyi or Cg-Ca cydoalkyi and optionally 
substituted on a ring carbon atom not adjacent to a ring nitrogen atom by - 



5 or, is H, Ci-Ce alkyI, Ca-Cs cydoalkyi or benzyl and R* is 

(a) azetkJin-3-yl, pynroiidin-3-yl, plperldin-3-yl, plperidin-4-yl, iiomoplperidln-3-yl 
or homopiper1din-4-yl, each being optionally substituted by CrCe alkyI, Cs-Cg 
cydoalkyi, phenyl, benzyl or het, or 

(b) -{Ca-Ce alkylene)-R', or 
1 0 (c) -(CrCe alkylene)-R": 



R^ is CH2OH or CONR^'^R": 



R® and R^ are either each independently H or C,-Cealkyl or, taken together with 
1 5 the nitrogen atom to which they are attached, represent azetldinyl, pynrolidinyl 
or piperidlnyl, said azetldinyl, pyrrolidinyl and piperidinyi being optionally 
substituted by C,-Ce alkyI; 



R* is (i) azetidin-1-yl, pynoiidln-1-yl, plperidin-1-yl, morphoiin-4-yl, plperazin-1- 
20 yl, homopiperidin-1 -yl, homopiperazin-1 -yl or tetrahydroisoquinolin-1 -yl, each 
being optionally substituted on a ring cartx)n atom by C,-Ce aikyi, C^-Cg 
cydoalkyi, phenyl, Ci-Ce alkoxy-(Ci-C6)-alkyl, R*R^N-{CrCe)-alkyl, fluoro-(Cr 
C6)-alkyl, -CONR^R', -COOR^ or C2-C5 alkanoyi, and optionally substituted on a 
ring cart)on atom not adjacent to a ring nitrogen atom by fluoro-(Ci-Ce)-alkoxy, 
25 halo, -OR^ cyano, -S(0)„R^°, -NR«R^ -S02NR^R^ -NR'CGR^" or -NR'S02R^°. 
and said piperazin-1-yl and homopiperazin-1 -yi being optionally substituted on 
the ring nitrogen atom not attached to the Cj-Ce aikylene group by Ci-Ce alkyi, 
phenyl, Ci-Ce alkoxy-(C2-Ce)-alkyl. R'R'N-(C2-C6Valkyl, fluoro-(Ci-C6)-alkyl, C^- 
Cg alkanoyi, -COOR'°, Cj-Cg cydoalkyi, -SOaR'". -SOaNR^R^ or-CONR*R«, or 
30 (ii) NR^'R"; 
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is H, Ci-Ce alkyi, Ca-Ca cycloalkyi or phenyl; 

is Ci-Ce alkyI, Cg-Cg cycloalkyi or phenyl; 

5 R^^ is H, Ci-Ce alkyI, Cg-Cs cycloalkyi or benzyl; 

R^2 is H, Ci-Ce alkyI, Cg-Ca cycloalkyi, phenyl, benzyl, fluoro-(Ci-Ce)-alkyl, - 
CONR'R^ -COOR^^ Ca-Ca alkanoyi or-SOgNR^R"; 

10 R^^ is phenyl, pyridin-2-yl, pyridin-3-yl or pyridin-4-yl, each being optionally 
substituted by C^-Cq alkyI, C^Cq alkoxy, halo or cyano; 

R^"* is H or Ci-Cg alkyI optionally substituted by cyclopropyl; 

15 R^^isHorCrCealkyl; 

m is 0, 1 or 2; 

X is unbranched C2-C3 alkylene opttonally substituted by C^-C^ alkyI or C^-Cg 
20 cycloalkyi; 

Y is CO. CS, SO2 or C=N(CN); and 

"hef, used in the definition of R"^, is a Olinked, 4- to 6-membered ring, 
25 heterocycle having either from 1 to 4 ring nitrogen heteroatoms or 1 or 2 
nitrogen ring heteroatoms and 1 oxygen or 1 sulphur ring heteroatom, 
optionally substituted by C^-Cg alkyI, Cg-Cg cycloalkyi, C^-Cg alkoxy, Cg-Cg 
cycloalkoxy, hydroxy, 0x0 or halo. 



30 



in the above definitions, hab means fiuoro, chloro, bromo or iodo and 
alkyI, alkylene, alkanoyi and alkoxy groups containing the requisite number of 
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carbon atoms, except where indicated, can be unbranched or branched chain. 
Examples of alkyi include methyl, ethyl, n-propyl, i-propyl, n-butyl, hbutyl, sec- 
butyl and t-butyl. Examples of alkoxy include methoxy, ethoxy, n-propoxy, i- 
propoxy, n-butoxy, i-butoxy, sec-butoxy and t-butoxy. Examples of alkanoyi 

5 Include acetyl and propanoyl. Examples of aikylene include methylene, 1 ,1- 
ethylene, 1 ,2-ethylene, 1 ,3-propylene and 1,2-propylene. Examples of 
cycloalkyi include cyclopropyi, cydobutyl, cyclopentyl, cydohexyl and 
cycloheptyl (the connesponding examples for cycloalkoxy also apply). Examples 
of cycloalkylene include cyclopentylene, cyclohexylene and cycloheptylene. 

10 "Het" can be aromatic or partially or fully saturated and "Olinked" means that it 
is attached to the neighbouring group by a ring carbon atom. Examples of "hef 
include pyrrolyl, imidazolyl, triazolyl, thienyi, furyl, thiazolyl, oxazolyl, 
thiadlazolyl, oxadlazolyl, pyridinyl, pyrimidinyl, pyridazinyl and pyrazinyl. 

The pharmaceutically acceptable salts of the compounds of the fomnula 

15 (I) include the acid addition and the base salts thereof. 

Suitable acid addition salts are fomned from acids which fonm non-toxic 
salts and examples are the hydrochloride, hydrobromide, hydroiodide, sulphate, 
bisulphate, nitrate, phosphate, hydrogen phosphate, acetate, maleate, malate, 
fumarate, lactate, tartrate, citrate, gluconate, succinate, saccharate, benzoate, 

10 methanesulphonate, ethanesulphonate, benzenesulphonate, 

B-toluenesulphonate, pamoate, adipate and xinafoate (1-hydroxy-2-naphthoate) 
salts. 

Suitable base salts are fomned from bases which fonri non-toxic salts 
and examples are the sodium, potassium, aluminium, calcium, magnesium, 
25 zinc and diethanolamine salts. 

For a review on suitable salts see Berge et al . J. Pharm. Sci., 66, 1-19, 

1977. 

The phannaceutically acceptable solvates of the compounds of the 
fomnula (I) and salts thereof include hydrates thereof. 
30 Also included within the present scope of the compounds of the fomiula 

(I) and salts thereof are polymorphs and radiolabelled derivatives thereof. 
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A compound of the formula (I) may contain one or more additional 
asymmetric carbon atoms and therefore exist in two or more stereoisomeric 
fomis. The present invention includes the individual stereoisomers of the 
compounds of the fomiula (!) and, where appropriate, the individual tautomeric 
5 fomns thereof, together with mixtures thereof. 

Separation of diastereoisomers may be achieved by conventional 
techniques, e.g. by fractional crystallisation, chromatography or H.P.L.C. of a 
stereoisomeric mixture of a compound of the fomiula (I) or a suitable salt or 
derivative thereof. An individual enantiomer of a compound of the fomiula (I) 
10 may also be prepared from a conresponding optically pure intemiediate or by 
resolution, such as by H.P.L.C. of the corresponding racemate using a suitable 
chiral support or by fractional crystallisation of the diastereoisomeric salts 
fonned by reaction of tiie conesponding racemate with a suitable optically 
active acid or base, as appropriate. 

15 

Preferably, is CrCe alkyi optionally substituted by 1 or 2 phenyl 
substituents, said phenyl being optionally substituted by C^-Ce a'M or halo. 

Preferably, is Ci-Cq alkyI optionally substituted by 1 or 2 phenyl 
substituents, said phenyl being optionally substituted by metiiyl or chloro. 
20 Preferably, R^ is C^-Ce alkyI optionally substituted by 1 or 2 phenyl 

substituents. 

Preferably, R^ Is C^Ce alkyi substituted by 1 or 2 phenyl substituents, 
said phenyl being optionally substituted by methyl or chloro. 

Preferably, R^ is C^-Ce alkyI substituted by 1 or 2 phenyl substituents. 
25 Preferably, R^ is C^-Ce alkyI substituted by 2 phenyl substituents, said 

phenyl being optionally substituted by methyl or chloro. 

Preferably, R^ is C^-Cq alkyI substituted by 2 substituents each 
independentiy selected finom phenyl, 3-methylphenyl and 3-chlorophenyt. 

Preferably, R^ is CrCe alkyI substituted by 2 phenyl substituents. 
30 Preferably, R^ is diphenylethyl, bis(3-methylphenyl)ethyl or bis(3- 

chlorophenyl)ethyi. 
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Preferably, is diphenylethyl. 

Preferably, Is 2,2Kllphenylethyl, 2.2-bls(3-methylphenyl)ethyl or 2,2- 
bis(3-chlorophenyl)ethyl. 

Preferably, R^ is 2,2-diphenylethyl. 

5 

Preferably, RMs H. 
Preferably, R^^ Is H. 

Preferably, X is 1 ,2-ethylene or 1 ,3-propylene. 
Preferably, X is 1 ,2-ethylene. 

10 

Preferably. R^ is H, R^^ is H and X is 1,2-ethylene, 1 .3-propylene or a 
group of the formula: 

«{CH2)„-W-(CH2)p- 

15 

where W is cycloalkylene, n is 0 or 1 and p is 0 or 1 . 
Preferably, R^ is H, R^® is H and X is 1 ,2-ethylene, 1 .3-propylene or a 
group of the formula: 

20 ^CH,)„~W-(CH,)p- 

where W is C5-C7 cydoall^ylene, n is 0 and p is 0. 
Preferably, R^ is H, R^^ is H and X is 1 ,2-ethylene, 1 ,3-propylene or 
cyclohexylene. 

25 Preferably, R^ is H. R^^ is H and X is 1 .2-ethylene, 1 ,3-propylene or 1 ,4- 

cyclohexylene. 

Preferably, R^ is H, R^^ is H and X is 1,2-ethylene, 1, 3-propylene or 
trans-1 ,4-cyclohexylene. 

Preferably, R^ is H, R'^ is H and X is 1 .2-ethylene. 

30 
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Preferably, R^^is H and and X, taken together with the nitrogen atom 
to which they are attached, represent 3-pyrrolidinyl or 3- or 4-piperidinyl. each 
being optionally substituted by Ct-Ce alkyl. 

Preferably, R^^is H and R^ and X, taken together with the nitrogen atom 
5 to which they are attached, represent S-pyrroiidinyi or4-piperidinyi each being 
optionally substituted by C^-Ce alkyl. 

Preferably, R^^is H and R^ and X, taken together with the nitrogen atom 
to which they are attached, represent 3-pynolldinyl or 3- or 4-plperidinyl. 

Preferably, R^^is H and R^ and X, taken together with the nitrogen atom 
1 0 to which they are attached, represent S-pynoHdinyl or 4-piperidinyl. 

Preferably, R^^is H and R^ and X, taken together with the nitrogen atom 
to which they are attached, represent (3R)-pyn^olidinyl or 4-plperidinyl. 

Preferably, R^ is H and R^^ and X, taken together with the nitrogen atom 
15 to which they are attached, represent 3-pyrrolidlnyl or 3- or 4-piperidinyl, each 
being optionally substituted by C^Ce alkyl. 

Preferably, R^ is H and R^® and X, taken together with the nitrogen atom 
to which they are attached, represent 3-pyrrolidinyl or4-piperIdinyl each being 
optionally substituted by Ci-Cq alkyl. 
20 Preferably, R^ is H and R^® and X, taken together with the nitrogen atom 

to which they are attached, represent S-pymolidinyl or 3- or 4-piperidinyl. 

Preferably, R^ is H and R^® and X, taken together with the nitrogen atom 
to which they are attached, represent 3-pyrrolidinyl or 4-piperidinyl. 

Preferably, R^ is H and R^^ and X, taken together with the nitrogen atom 
25 to which they are attached, represent (3R)-pynrolidinyl, (3S)-pyrrolidinyl or 4- 
piperidinyl. 
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Preferably, is H. 

Preferably, Is piperidin-3-yl or plperidin-4-yl, each optionally 
substituted by benzyl or liet as previously defined. 
5 Preferably, R"^ is plperidln-3-yl or piperidin-4-yl, each optionally 

substituted by benzyl, pyridin-2-yl, pyridin-3-yl or pyridin-4-yl, said pyridin-2-yl, 
pyridin-3-yl and pyridin-4-yl each optionally substituted by C^-Cq allcyl, Cg-Cg 
cycloalkyi, Ci-Cg alkoxy, C3-C3 cycloalkoxy, hydroxy, 0x0 or halo. 

Preferably, R"* is piperidin-3-yl or piperidin-4-yl, each substituted by 
1 0 benzyl, pyridin-2-yl, pyridin-S-yl or pyridin-4-^. 

Preferably, R"* is piperidin-3-yl or piperidin-4-yl, each substituted by 
benzyl. 

Preferably, R^ is piperidin-3-yl or piperidln-4-yl, each substituted by 
pyrldin-2-yl. 

1 5 Preferably, R^ is piperidin-4-yl substituted by pyridin-2-yl. 

Preferably, R^ls 1-benzylpiperidln-4-yl. 
Preferably, R* is 1-(pyridin-2-yl)piperidin-4-yl. 

Preferably, R* is -(Cg-Ce aIkylene)-R®. 
20 Preferably, R^ Is -CH2CH2R®. 

Preferably, R* is -(Ci-Cg alkylene)-R'^ 
Preferably, R^ is -CHJFC^ or-CHsCHsR'^ 

25 Preferably, R"* is C^-Cq cycloalkyi. 

Preferably, RMs cyclohexyl. 



30 



Preferably, R« is -CH2OH or -CONH(CrCB alkyi). 
Preferably. R^ fs -CH2OH or -CONHCH2CH3. 
Preferably, R^ is -CONHCH2CH3. 
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Preferably, is (i) azetidin-1-yl, pyrrolidin-1-yl, piperidin-1-yl, morpholin- 
4-yl, piperazln-1-yl, homopiperidin-1-yl, homopiperazin-1-yl or 
tetrahydroisoquinotin-1-yl, each being optionally substituted on a ring carbon 
atom by C^-Ce alkyi and said piperazin-1-yl and homopiperazin-1-yl being 
5 optionally substituted on the ring nitrogen atom not attached to the C^Ce 
alkylene group by Ci-Cg alkyI, or (li) is NR"R^^. 

Preferably, R® is plperidin-1-yl ortetrahydroisoquinolin-1-yl each 
optionally substituted on a ring cartx)n atom by C^-Cq alkyl. 

Preferably, R^ is piperidin-1-yl optionally substituted on a ring carbon 
10 atom by isopropyl. 

Preferably, R° is piperidin-1-yl, 4-isopropylpiperidin-1-yl or 
tetrahydroisoquinolin-1 -yl. 

Preferably R^ Is NR^'R^'where NR^^R^' is NCC^Ce alkyl)2, N(CrCe 
alkyl)(C3-C8 cycloalkyi) or N(Ci-Cq alkyl)(benzyl). 
15 Preferably R^ Is NR'^R^^where NR^^R^^ is N,N-dilsopropylamino, N,N<II- 

n-butylamino, N-cyclopentyl-N-isopropylamino, N-cydohexyl-N-isopropylaminp 
or N-benzyl-N-isopropylamino. 

Preferably, R^^ is H or C^-Ce alM- 
20 Preferably, R'^ is C,-C^ alkyl. 

Preferably, R^^ Is Isopropyl or n-butyl. 

Preferably, R^^ is H, C^Cq alkyl, Cg-Ca cycloalkyi or benzyl. 
Preferably, R^^ is C^-Cq alkyl, C^-Cq cycloalkyi or benzyl. 
25 Preferably, R^^ is isopropyl, cyclopentyl, cyclohexyl or benzyl. 

Preferably, R^^ is either phenyl optionally substituted by -(C1-C3 
alkylene)-NR^'^R^^or -CO2H, or plperidin-2-yl, piperidin-3-yl or piperidirH4-yl each 
optionally substituted by benzyl. 
30 Preferably, R^^ is phenyl optionally substi'tuted by --CH2N(CH2CH3)2or - 

CO2H, or piperidin-4-yl substituted by benzyl. 
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Preferably, R^Ms phenyl, 4-(N.N-diethylamino)methylphenyl, 4- 
carboxyphenyl or 1-benzylpiperidirv4-yl. 

5 Preferably, R^^ is H or C^C^ alkyl. 

Preferably, R^^is H or ethyl. 

Preferably, Y is CO. 
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Preferably, 
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In the above preferred groups, "Ef means ethyl. "iPr" means isopropyl, 
"nBu" means n-butyl and "Ph" means phenyl. 

Particularly prefened embodiments of a compound of the fomiula (I) are 
those of the Examples section hereafter, partlculaiiy those of Examples 8 and 
34, together with phannaceutically acceptable saKs and solvates thereof. 

The compounds of the fbmiula (I) can be prepared using conventional 
procedures such as by the following illustrative metiiods in which R\ R^, R®, R*, 
R®, R^^ X and Y are as previously defined for a compound of the fonmula (I) 
unless othenA^ise stated. 



1 . A compound of the formula (I) wherein Y is CO may be prepared by 
reaction of a compound of the formula: 




15 

(II) 

with a compound of tiie fomiula: 
20 R^R^NCOr 

(III) 

wherein is a suitable leaving group such as chloro or 1H-imldazol-1-yl. 
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In a typical procedure the compounds are reacted together in a suitable 
solvent such as toluene, isopropanoi or dichloromethane, or any combination 
thereof, optionally with heating such as at the reflux temperature of the solvent. 
The compounds of the fonmula (Hi) may be prepared by conventional 
5 procedures. 

A compound of the formula (II) may be prepared as shown in Scheme 1. 
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Scheme 1 




5 
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Scheme 1 (continued) 




OH 



5 

wherein R^^ is C^C^ alkyi, R^^ is a suitable protecting group such as tetrahydro- 
2H-pyran-2-yl, R^® is a suitable ester-fomiing group such as Ci-Cgalkyl or 
benzyl, preferably C1-C4 alkyI, and R" and R^ are either each a suitable 
protecting group such as acetyl or benzoyl, or, taken together, are a suitable 

10 protecting group such as C^-Ce alkylene optionally substituted by phenyl, e.g. 
1 ,1-dimethylmethylene or phenylmethylene. 

In a typical procedure, where R^^ is tetrahydro-2H-pyran-2-yl, a 
chloropurine of the fonmula (IV) is N-protected by reaction with 3,4-dihydro-2H- 
pyran in the presence of a suitable acid catalyst such as p-toluenesulphonic 

15 acid (PTSA), benzenesulphonic acid, camphorsulphonic acid, hydrochloric acid, 
sulphuric acid, methanesulphonic acid or pyridinium p-toluenesulphonate, and 
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in a suitable solvent such as ethyl acetate, toluene, dichloroniethane, 
dimethylformamide (DMF), tert-butyl methyl ether, diisopropyl ether, 
tetrahydrpfuran (THF) or acetonitrile, at from 0°C to the reflux temperature of 
the solvent. Preferably the reaction Is canried out In ethyl acetate in the 
5 presence of PTSA with heating. Other suitable protecting groups are 
mentioned In the Greene et al reference mentioned herein. 

A compound of the formula (V) prepared may be converted to an amine 
of the formula (VI) by reaction with a compound of the formula: 

10 R'm^ 

(XVI). 

The compounds are reacted in the presence of a suitable acid acceptor, e.g. 

15 triethylamine, 4-methylmorpholine or N-ethyldiisopropylamlne, and In a suitable 
solvent such as methanol, ethanol or Isopropanol at firom room temperature to 
the reflux temperature of the solvent Preferably, N-ethyldiisopropylamlne and 
isopropanol are used under reflux conditions. 

An amine of the fomiula (VI) is then reacted with a sodium or potassium 

20 thioalkoxide in a suitable solvent such as dimethylsulphoxide(DMSO), DMF or 
1-methyl-2-pyrrolidlnone, at from room temperature to the reflux temperature of 
the solvent. Preferably, sodium or potassium thiomethoxide in DMF at ^00^ 
are used as the reaction conditions. 

A thioether of the fonmula (VII) prepared is then oxidised to a sulphone of 

25 the fomnula (VIII) using a suitable oxidant such as Oxone (trade mark) 

(potassium peroxymonosulphate), dimethyl dioxirane, m-chloropert)enzoic acid 
or peracetic acid, optionally in the presence of a suitable base, e.g. sodium 
bicarbonate, and in a suitable solvent such as aqueous acetone or 
dichloromethane, at a temperature of from room temperature to 50°C. 

30 Preferably, Oxone (trade mark) and sodium bicarbonate are used in a aqueous 
acetone at room temperature. 
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A sulphone of the formula (VIII) may be converted to a nitrile of the 
formula (IX) by reaction with a suitable cyanide source such as potassium 
cyanide, zinc cyanide, sodium cyanide or copper cyanide, and in a suitable 
solvent such as DMSO, DMF, 1-methyl-2-pynrolidinone, THF or acetonitrile, at a 
5 temperature of from room temperature to the reflux temperature of the solvent. 
Preferred conditions are potassium cyanide in DMF at 120°C. 

Alternatively, a chloropurine of the formula (VI) may be converted to a 
nrtrile of the formula (IX) using a suitable cyanide source, e.g. potassium 
cyanide, zinc cyanide, sodium cyanide or copper cyanide, and in a suitable 

10 solvent, e.g. DMF, DMSO, 1-methyl-2-pyn^olidinone, THF or acetonitrile, 
optionally in the presence of a suitable palladium catalyst, e.g. 
tetrakis(triphenylphosphine)palladium(0), or palladium(ll) acetate in combination 
with triphenylphosphine, tri-o-tolylphosphine, (R)- or (Sy or racemic-2,2'- 
bis(diphenylphosphino)-1,1 -binaphthyl or 1 ,1 -bis(diphenylphosphino)fenocene, 

15 and optionally in the presence of a suitable base, e.g. triethylamine, 4- 
methylnrK)rpholine or N-ethyldiisopropylamine, at temperature of from room 
temperature to the reflux temperature of the solvent (optionally under pressure). 
Alternatively the reaction may be canied out by reacting a chloropurine of the 
formula (VI) with sodium or potassium cyanide in a suitable solvent such as 

20 DMSO, 1 -methyl-2-pymolidinone or DMF, at from room temperature to the reflux 
temperature of the solvent. Preferably the reaction is carried out using zinc 
cyanide, triethylamine and tetrakis(triphenylphosphine)palladium(0) in DMF at 
SO-SS^'C under an elevated argon pressure. 

A nitrile of the fonnula (IX) may be deprotected to provide a nitrile of the 

25 fonnula (X) under conventional conditions. For example, where R^^ is 

tetrahydro-2H-pyran-2-yl, the deprotection may be earned out in the presence 
of a suitable acid as hydrochloric acid, trifluoroacetic acid, sulphuric acid, 
trichloroacetic acid, phosphoric acid, p-toluenesulfonic acid, benzenesulphonic 
acid, methanesulphonic acid or camphoi^ulphonic acid, and in a suitable 

30 solvent such as a Ci-C4alkanol that may optionally contain water, preferably at 
an elevated temperature such as the reflux temperature of the solvent. The pH 
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may be adjusted to between pH8 and pH1 1 in the work-up procedure with an 
aqueous base such as sodium hydroxide, potassium hydroxide, sodium 
carbonate or potassium cartx>nate to generate the free base of the compound 
of the formula (X). Prefenned conditions are using 2M aqueous hydrochloric acid 

5 in ethanol at room temperature or using trifluoroacetic acid in aqueous 
isopropanoi under reflux conditions, followed by adjustment of the pH in the 
work-up to from pH 9-10.5 with aqueous sodium hydroxide solution. 

A nitrile of the fomiula (X) may be converted to an ester of the formula 
(XII) by reaction with a sodium or potassium Ci-C4alkoxide in a conresponding 

10 C1-C4 alkanol solvent, optionally at an elevated temperature, and including an 
acid treatment during the work-up. Preferably, the reaction is carried out using 
sodium methoxide in methanol at the reflux temperature, with treatment with 
aqueous hydrochloric acid during the woric-up. 

Altematively, an ester of the fonmula (XII) may be prepared by 

1 5 carbonylation of a compound of the fomiula (VI) with a compound of the 
fonmula: 

>0 using carbon monoxide, optionally under pressure, together with a suitable 
palladium catalyst in the presence of a suitable base, e.g. a tertiary amine 
base, and optionally at an elevated temperature, to provide a compound of the 
formula: 



25 
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< 



|17 



/ 



N 



N. 




(VIA) 



Typically, a catalytic quantity of palladium (II) acetate together with a suitable 
ligand such as 1,1'-bis(diphenylphosphino)ferTocene, triphenyl phosphine, tri-o- 
tolyl phosphine or BINAP {(R)- or (Sy or racemic-2,2'-bis(diphenylphosphino)- 
5 1 ,1 '-binaphthyl), a suitable alcohol of the formula R^^OH, e.g. methanol, 
ethanol, 1-propanol, isopropanol. or 1-butanol (employed as the solvent also) 
and a base such as a triethylamine, Hunigs base (ethyldiisopropylamine), 4- 
methylmorpholine, sodium carbonate, sodium hydrogencarbonate, potassium 
carbonate or caesium cartx)nate, are used under carbon monoxide, optionally 
10 under 1-^OOOkPa pressure in a sealed vessel at from 20 to 200''C. A compound 
of the fomiula (VIA) may be deprotected to provide a compound of the formula 
(XII) using suitable deprotection conditions such as those described for the 
conversion of a compound of the fomiula (IX) to a compound of the fonmula (X). 



The ester of the fomiula (XII) may be coupled with a compound of the 



15 fomiula: 




OR^ 



,19 



(XI) 



20 



wherein is a suitable leaving group such as acetoxy, benzoyloxy, methoxy or 
halo, e.g. chloro, and R^^ and R^ are suitable protecting groups as previously 
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defined, in the presence of a suitable acid or Lewis acid, e.g. trimethylsilyl 
tiifluoromethanesulphonate, preferably using an excess thereof. The reaction 
can be perfbnrried using a compound of the fonnuja (XI) in the form of a 2R- or 
2S- diastereoisomer, or as an epimeric mixture thereof. The reaction is typically 
5 carried out in a suitable solvent, e.g. 1 ,2-dimethoxyethane, dichloromethane, 
acetonitrile, 1,1,1-trichloroethane or toluene, or a mixture thereof, preferably by 
pre-treating the compound of the fonnula (XII) in sHu with a suitable silylating 
agent, e.g. trimethylsilyl trifluoromethanesulphonate, N,0- 
bis(trimethylsilyl)acetamide, trimethylsilyl chloride or hexamethyldisilazane, 

10 optionally in the presence of a tertiary amine base, e.g. N-methylmorpholine, 
before adding a compound of the formula (XI). Elevated temperatures may be 
used in the reaction. Prefen^ed conditions involve treating a compound of the 
fomiula (XII) first with N,0-bis(trimethylsilyl)acetamide in 1,1,1-trichloroethane, 
heating the reaction under reflux, before treatment with a solution of a 

1 5 compound of the fomiula (XI) and trimethylsilyl trifluoromethanesulphonate in 
toluene and then heating at above lOC'C. It will be appreciated that where a 
compound of the fomiula (XI) wherein is CH2OH is to be used, the hydroxyl 
group may be suitably protected for the purpose of this reaction (see later 
definrtion), which can then be deprotected in the subsequent transformation to 

20 provide a compound of the formula (XIV). 

Deprotection of a compound of the fonmula (XIII) may be achieved using 
conventional conditions, e.g., where R^^ and R^°are each acetyl or benzoyl, 
under basic conditions such as using sodium hydroxide, potassium hydroxide, 
lithium hydroxide, sodium carbonate, potassium carbonate or caesium 

25 carbonate in a solvent such as methanol, ethanol, isopropanol, 1 ,2- 

dlmethoxyethane, THF, DMF, acetone, 2-butanoneor4-methyl-2-pentanone, 
optionally also in the presence of water, at a temperature of from 0 to SO^'C. 
Alternatively, either a tertiary amine base such as triethylamine, 
diisopropylethylamine or 4-methylmorpholine, in an alcohol solvent such as 

30 methanol, ethanol, isopropanol or 1-propanol may be used at a temperature of 
from 0 to SO^'C, or a sodium or potassium C1-C4 alkoxide, e.g. sodium 
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methoxide orethoxide, in a corresponding C1-C4 alkanol, e.g. methanol or 
ethanol, may be used. Further, an amine such as ammonia, methylamine, 
ethylamine, dimethylamine and a suitable solvent such as methanol, ethanol, 
isopropanol, THF or dichloromethane can be used at a temperature of from 0 to 
5 80°C. Preferably, sodium cartxDnate in methanol at room temperature Is used. 
An ester of the formula (XIV) may be converted to an amide of the 
fonmula (II) by reaction with a compound of the fomiula: 

R^^NH-X-NHR2 

10 

(XV) 

, optionally at an elevated temperature, optionally in an inert solvent such as 
1 ,2-dimethoxyethane or 2-methoxyethyl ether and optionally under pressure. 

1 5 Preferably, the reaction is cam'ed out In the absence of solvent at a 
temperature of from 100-120'^C. The skilled person will appreciate that to 
achieve the desired regioselectivity, a suitable protecting group (e.g. 
trifluoroacetyl) may optionally be used for this reaction located on a chosen N 
atom of a compound of the fomnula (XV), and the protected intemnedlate 

20 prepared subsequently depretected. 

A compound of the formula (II) may also be prepared by 
aminocart>onylation reaction of a compound of the fonmula (XVII) with a 
compound of the fonmula: 

25 R^'NH-X-NHR2 

(XV) 

by a similar procedure to that described for the conversion of a compound of 
30 the fomiula (XVII) to a compound of the fomiula (I) below. The skilled person 
will appreciate that to achieve the desired regioselectivity, a suitable protecting 
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group (e.g. trifluoroacetyl) may optionally be used for this reaction located on a 
chosen N atom of a compound of the fonmula (XV) ), and the protected 
tntemnedlate prepared subsequently deprotected. 

A compound of the formula (XI) or (XV) may be prepared by 
5 conventional procedures. 

2. The compounds of the fomiula (I) wherein Y Is CO may be prepared by 
aminocart>onylation reaction of a compound of the fomDula: 

10 




(XVII) 

15 wherein is a suitable leaving group such as bromo, iodo, -Sn(Ci-Ci2 alM)3 
or CF3SO2O-, preferably iodo, with a compound of the formula: 

R^^NH-X-NR2-Y-NR^R^ 

20 PCVIII) 

in the presence of carbon monoxide and a suitable coupling catalyst (it will be 
appreciated that this route may also be used for compounds of the fonmula (I) 
where Y is other than CO). Preferably, the catalyst is a palladium (II) catalyst, 
25 more preferably 1 ,1 '-bis(diphenylphosphino)fennocenedichloropalladium (II) 
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(optionally as a 1:1 complex with dichloromethane). Alternatively, palladium (II) 
acetate may be used in the presence of a suitable ligand such as 1 ,1'- 
bis(diphenylphosphino)fenocene, triphenylphosphine, tri(o-tolyl)phosphine or 
(R)-, {Sy or racemic 2,2-bis(diphenylphosphino)-1,1 -binaphthyl. 
5 In a typical procedure the reaction is earned out in a sealed vessel in the 

presence of carbon monoxide at an elevated pressure, e.g. about 345kPa 
(SOpsi), at an elevated temperature, e.g. about 60°C, and in a suitable solvent, 
e.g. tetrahydrofuran, methanol orethanol. Optionally, a suitable organic base 
may be present such as tertiary amine, e.g. triethylamine, N- 
1 0 ethyldiisopropylamine or 4-methylmorpholine. 

The intermediates of the formula (XVII) can be prepared as shown in 
Scheme 2. 



Scheme 2 




Hydrolysis 

(XVII) 



wherein, is as defined hereafter, Z? is as previously defined for a compound 
of the fonmula (XVII) and "Ac" is acetyl (although it will be appredated that 
alternative suitable protecting groups as exempRTied herein may be used in this 
20 transfomiatlon). 

In a typical procedure a compound of the fonmula (XIX) is reacted with 
an amine of the fomiula: 



R'NHa 



25 
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(XVI) 

in the presence of a suitable acid acceptor, e.g. triethylamine, and in a suitable 
solvent, e.g. acetonitrile, at an elevated temperature, if necessary. The product 
5 of the formula (XX) obtained can be deprotected by hydrolysis to provide a 
compound of the Ibnmula (XVII) by a conventional procedure such as by using 
a suitable inorganic base, e.g. sodium carbonate, sodium hydroxide, potassium 
hydroxide, lithium hydroxide, sodium carbonate, potassium carbonate or 
caesium carbonate, and in a suitable solvent, e.g. methanol, ethanol, 

10 isopropanol, 1 ,2-dimethoxyethane, tetrahydrofiiran, dimethylfonmamide, 
acetone, 2-butanone or4-methyl-2-pentanone, optionally under aqueous 
conditions, at from 0°C to the reflux temperature of the solvent, e.g. room 
temperature. Alternatively, the deprotection can be carried out using a suitable 
amine base such as triethylamine, diisopropylethylamine, 4-methylmorpholine, 

15 ammonia, methylamine, ethylamine or dimethylamine in a suitable solvent such% 
as methanol, ethanol, n-propanol, isopropanol, tetrahydrofuran or 
dichloromethane at finom O^C to the reflux temperature of the solvent. 

An intermediate of the fomiula (XIX) can be prepared by a conventional 
procedure. 

20 An intemiediate of the fonmila (XVIII) may be prepared by reacting a 

compound of the fonmula: 

R^'NH-X-NHR2 
25 (XV) 
with a compound of the fbnnula: 

FeR^NCOZ^ 

30 



(III) 
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under similar conditions to those previously described for the conversion of 
compounds of the fonmulae (II) and (III) to a compound of the formula (I). The 
skilled person will appreciate that to achieve the desired regioselectivity, a 
5 suitable protecting group (e.g. trifluoroacetyl) may optionally be used for this 
reaction located on a chosen N atom of a compound of the formula (XV) and 
the protected intermediate prepared subsequently deprotected. 

3. A compound of the fomiula (I) wherein Y is CO may be prepared by 
1 0 deprotection of a compound of the fomriula: 




(XXI) 

15 

wherein R^^ and are either each a suitable protecting group such as acetyl 
or benzoyl, or, taken together, are a suitable protecting group such as C^-C^ 
alkylene optionally substituted by phenyl, e.g. 1,1<limethylmethylene or 
phenylmethylene, R^ is CH2OH. CHaOR^ or CONR^*R^*and R^is a suitable 

20 protecting group such as acetyl or benzoyl (it will be appreciated that this route 
may also be used for compounds of the fonmula (I) where Y is other than CO). 

Conventional deprotection conditions may be used and will depend on 
the nature of the protecting groups R^ and R^to be removed. Further, the 
skilled person will realise that the protecting groups R^ and R^may be 

25 removed all together, separately or in any combination to provide a compound 
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of the formula (I). For example, where is CHJDR^, either R^^ arxl R^ may 
first be deprotected followed then by R^, or vice-versa. In a typical procedure 
where R^ and R^are each acetyl, the deprotection is achieved using a 
suitable inorganic base, e.g. sodium carbonate, sodium hydroxide, potassium 
5 hydroxide, lithium hydroxide, sodium carbonate, potassium carbonate or 
caesium carbonate, and in a suitable solvent, e.g. methanol, ethanol, 
isopropanol, 1,2<limethoxyethane, tetrahydrofuran, dimethylfoniiamide, 
acetone. 2-butanone or 4Hmethyl-2-pentanone, optionally under aqueous 
conditions, at from 0*^C to the reflux temperature of the solvent, e.g. room 

10 temperature. Altemativety, the deprotection can be earned out using a suitable 
amine base such as triethylamine, diisopropylethylamine, 4-methylmorpholine. 
ammonia, methylamine, ethylamine or dimethylamine in a suitable solvent such 
as methanol, ethanol, n-propanol, isopropanol, tetrahydroHiran or 
dichloromethane at from 0°C to the reflux temperature of the solvent, or using a 

15 sodium or potassium C^-C^ all^oxide, e.g. sodium methoxide or ethoxide, in a- 
conresponding C^-C^ alkanol, e.g. methanol or ethanol. 

In a typical procedure, where R^^ and R^ taken together are 1,1- 
dimethylmethylene, a compound of the formula (XXI) may be deprotected by 
treatment with a suitable acid such as hydrochloric acid, trifluoroacetic acid, 

20 sulphuric acid, phosphoric acid, pyridinium p-toluenesulphonate, p- 

toluenesulphonic acid, benzenesulphonic acid, methanesulphonic add, acetic 
acid or formic acid, or a mixture thereof, or an addic ion-exchange resin, 
optionally in the presence of a suitable solvent, e.g. ethanol. and optionally 
under aqueous conditions. The reaction may be carried out at an elevated 

25 temperature such as at the reflux temperature of the solvent. 

Deprotection of a compound of the formula (XXI) to provide a compound 
of the fomnula (I) may also be accomplished in situ following the conversion of a 
compound of the fomiula (XXII) to a compound of the formula (XXI) as 
described below. Here, where R^ and R^are each acetyl, the deprotection 

30 method using inorganic base is prefen-ed, e.g. the reaction mixture containing a 
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compound of the formula (XXI) is treated with aqueous sodium hydroxide 
solution in 1 ,2-dlmethoxyethane at from 5-20°C. 

A compound of the tbnnuta (XXI) may be prepared by coupling a 
compound of the fonmula: 




(XXII) 



1 0 with a compound of the fonnula: 




•"»0R?^ 



(XXIII) 



1 5 wherein is a suitable leaving group such as acetoxy, benzoyloxy, methoxy or 
halo, e.g. chloro, under similar conditions to those previously described for the 
conversion of a compound of the fomriula (XII) to (XIII). 

A compound of the fonnula (XXII) may be prepared using conventional 
procedures as illustrated in Scheme 3. Such methods may be adapted from 

20 those previously described herein. 
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Scheme 3 




(XXll) 

5 

wherein R^^ is a suitable protecting group such as tetrahydro-2H-pyran-2-yl. 

An acid of the fomiuia (XXVI) may be prepared using conventional 
procedures, e.g. by basic hydrolysis of a compound of the fomiula (IX) such as 
by using aqueous sodium hydroxide solution followed by acidification in the 
10 work-up. 

A compound of the fomiula (XXIII) may be prepared by conventional 
procedures. 

A compound of the formula (XXI) where is CONR'W^ may also be 
prepared as shown in Scheme 4. 

15 
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Scheme 4 (cont'd) 
(XXXII) 




OR22 (XXXIV) 
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Scheme 4 fconf d) 



(XXXIV) 




I 

(XXI) 



10 



15 
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In a typical procedure a compound of the fonnula (XII) is reacted with a 
compound of the fomiula (XXIII) where is CHjOR^ using similar conditions 
to those previously described for the conversion of a compound of the formula 
(XII) to (XIII). 

5 The compound of the fonmula (XXX) prepared may be deprotected under 

conventional conditions, e.g. where R^^'® are each acetyl, using a suitable base 
such as sodium carbonate, potassium carbonate, sodium ethoxide, sodium 
methoxide or potassium tertiary-butoxide in the presence of a suitable alcohol 
solvent, e.g. ethanol, optionally in the presence of another solvent such as 1,2- 

1 0 dimethoxyethane, optionally in the presence of water and optionally at an 
elevated temperature for up to 24 hours, and also optionally directly using the 
crude reaction mixture from the previous step. 

The compound of the fomiula (XXXI) prepared may be protected with a 
suitable protecting group or suitable protecting groups. Where R^^ and R^, 

15 taken together, represent 1 ,1-dimethylmethylene, this may be earned out by 
reaction with acetone, or a ketal of acetone, or a combination of both, in the 
presence of an acid such as hydrochloric acid, p-toluenesulphonic acid, 
methanesulphonic add, sulphuric acid, phosphoric acid ortrifluoroacetic add, in 
a solvent such as acetone, toluene, dichoromethane or tetrahydrofuran, 

20 optionally at an elevated temperature. Preferably, the reaction is earned out 
using acetone and 2,2-dimethoxypropane in the presence of sulphuric acid. 

Alternatively, a compound of the formula (XXX) may be converted 
directly to a compound of the fonnula (XXXII) by selective enzymatic hydrolysis, 
e.g. using a suitable lipase enzyme. 

25 The compound of the fomriula (XXXII) prepared may be oxidised to a 

carboxylic acid of the fonnula (XXXIII) in either one step by treatment with a 
suitable oxidising agent in a suitable solvent or in two steps by treatment first 
with a suitable oxklislng agent in a suitable solvent to generate the 
corresponding aldehyde and then subsequent treatment with a suitable 

30 oxidising agent in a suitable solvent. Typical single step conditions include 
treatment of the primary alcohol with an oxidising agent such as chromic acid. 
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sodium periodate, chromium trioxide, potassium pemianganate, sodium 
chlorite, sodium hypochlorite or oxygen, in a suitable solvent such as 
aceton'rtrile, dichioromethane, toluene or ethyl acetate, optionally in the 
presence of an appropriate catalyst such as ruthenium trioxide, ruthenium 
5 chloride, 2,2,6,6-tetramethylpiperidinyl-1-oxy free radical or platinum, optionally 
in the presence of a catalyst such as sodium hypochlorite, sodium bromide or 
potassium bromide, optionally In the presence of water, optionally in the 
presence of a phase transfer catalyst such as tetra-butylammonium bromide, 
benzyl triethylammonium chloride or tetra-butyl ammonium chloride, optionally 

10 in the presence of an inorganic base such as sodium cari^onate, sodium 

hydrogen carbonate, potassium carbonate or sodium hydroxide, and optionally 
in the presence of additional additives such as sodium chloride. Suitable two 
step conditions include initial treatment with an oxidising agent such as the 
Swem reagent, tetrapropylammonium penuthenate, pyridinum dichromate, 

15 pyridinium chlorochromate, sulphur trioxide-pyridine complex or 1,1 ,1- 

triacetoxy-1,1-dihydro-1,2-t)enziodoxol-3(fH; -one in a suitable solvent, and 
optionally in the presence of a an additional oxidant such as N- 
methylmorpholine-N-oxide, and then treatment of the intennediate aldehyde 
with another suitable oxidant such as such as chromic add, sodium periodate, 

20 chromium trioxide, potassium pennanganate, sodium chlorite, sodium 
hypochlorite or oxygen, in a suitable solvent such as acetonitrile, 
dichioromethane, toluene or ethyl acetate, optionally In the presence of an 
appropriate catalyst such as rutiienium trioxide, ruthenium chloride, 2,2,6,6- 
tetramethylpiperidinyl-1-oxy free radical or platinum, optionally in the presence 

25 of an additional catalyst such as sodium hypochlorite, sodium bromide or 
potassium bromide, optionally in the presence of water, optionally in the 
presence of a phase transfer catalyst such as tetra-butylammonium bromide, 
benzyl triethylammonium chloride or tetra-butyl ammonium chloride, optionally 
in the presence of an Inorganic base such as sodium carbonate, sodium 

30 hydrogen carbonate, potassium cari^onate or sodium hydroxide, and optionally 
in the presence of additional additives such as sodium chloride. Preferred 
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conditions include treatment of the alcohol of the fonmula (XXXII) with a 
catalytic amount of 2,2,6,6-tetramethylpiperidinyl-1-oxy free radical in 
acetonltrile, in the presence of water and sodium dihydrogen phosphate, 
followed by addition of aqueous sodium hypochlorite (catalytic amount) and 
5 aqueous sodium chlorite at an elevated temperature. Altematively, the alcohol 
of the fonnula (XXXII) is treated with 2.2,6,6-tetramethylpiperidinyH-oxy free 
radical (catalytic amount) and sodium hypochlorite in dichloromethane in the 
presence of water, sodium bicarbonate and a catalytic amount of 
tetrabutylammonium bromide. 
10 The carboxylic acid of the fomiula (XXXIII) prepared may be converted 

to an amide of the formula (XXXIV) using conventional coupling conditions such 
as by activating the acid using a suitable activating agent, optionally in the 
presence of a catalyst, and tiien treating with an excess of the amine of the 
formula: 

15 

in a suitable solvent. Typically, the reaction is carried out by treatment of the 
acid with an activating agent such as N'N -carbonyldiimidazole, thionyl chloride, 

20 oxalyl chloride or phosphoms oxychloride in a solvent such as THF, DMF, etiiyl 
acetate, acetonitrile, toluene, acetone or dichloromethane at a temperature of 
from 0 to 1 0O^C for 1-20 hours, followed by addition of the amine or an acid 
addition salt thereof, optionally in the presence of a tertiary amine acid acceptor 
such as triethylamine, ethyldiisopropylamine or N-mettiylmorpholine, at from 0 

25 to lOO^C. Altematively, tiie acid is reacted with 1-(3-dimethylaminopropyl)-3- 
ethylcarbodiimide hydrochloride or N,N'-dicyclohexylcart)odiimide then 1- 
hydroxy-7-azabenzotriazole or 1 -hydroxy benzotriazole hydrate, followed by the 
amine in the presence of an excess of 4-methylmorphorme, triethylamine or 
ethyldiisopropylamine in THF, DMF, etiiyl acetate, acetonitrile, toluene, acetone 

30 or dichloromethane. at room temperature. The reaction can also be carried out 
by reacting the acid with benzotriazoH-yloxytris(pyrrolidino)phosphonium 
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hexafluorophosphate, bromotris-pyrrolidino-phosphonium hexafluorophosphate 
or Mukaiyama's reagent (2-chloro-1-methylpyridinium iodide) and the amine in 
the presence of 4-methylmorpholine, triethylamine or ethyldiisopropylamine in 
THF, DMF, dichloromethane or ethyl acetate at room temperature. Preferably 

5 the reaction is carried out by initial treatment of the acid with N'N - 

carbonyldiimidazole In ethyl acetate, followed by addition of the amine, in THF. 

The compound of the fonnula (XXXIV) prepared may be hydrolysed to 
provide a carboxylic add of the formula (XXXV) under conventional ester 
hydrolysis conditions such as by using an alkali metal base in a suitable solvent 

10 in the presence of water, optionally at an elevated temperature, followed by 
treatment with add to generate the carboxylic acid. In a typical reaction, the 
reaction is carried out using lithium hydroxide, sodium hydroxide or potassium 
hydroxide in a solvent such as aqueous ethanol, methanol, Isopropanol, 
butanol. industrial methylated spirits, tetrahydrofuran, DMF, 1,2- 

1 5 dimethoxyethane at from 0 to 1 00°C. Preferably, the reaction is earned out 
using sodium hydroxide in a mixture of methanol and water at 20-65°C. 

The acid of the fonmula (XXXV) prepared may be converted to an amide 
of the fbnnula (XXI) using conventional coupling conditions such as by 
activating the acid with a suitable activating agent, optionally in the presence of 

20 a catalyst, and then treating with an excess of the amine of the fomnula: 

R^^NH-X-NR2-Y-NR^R* 
(XVIII) 

25 

In a suitable solvent. In a typical procedure the acid is treated with an activating 
agent such as N'N -carbonyldiimidazole, thionyl chloride, oxalyl chloride or 
phosphoms oxychloride in a solvent such as THF, DMF, ethyl acetate, 
acetonitrile, toluene, acetone or dichloromethane at from 0 to 100^C, followed 
30 by addition of the amine or an acid addition salt thereof, optionally in the 

presence of a tertiary amine such as triethylamine. ethyWiisopropylamine or N- 
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methylmorpholine, at from 0 to 100°C. Alternatively, the acid is reacted with 1- 
(3-dlmethylaminopropyl)-3-ethylcarlx)diimlde hydrochloride or N,N - 
dicyclohexylcariDodiimide then 1-hydroxy-7-azaben20triazole or 1- 
hydroxybenzotriazole hydrate, followed by the amine in the presence of an 

5 excess of 4-nnethylmorpholine, triethylamine or ethyldiisopropylamine in THF, 
DMF, ethyl acetate, acetonitrile, toluene, acetone or dichloromethane, at room 
temperature. The reaction can also be canied out by reacting the acid with 
benzotriazol-1-yloxytris(pyrrolidino)phosphonium hexafluorophosphate, bromo- 
tris-pyrrolidino-phosphonium hexafluorophosphate or Mukaiyama's reagent (2- 

1 0 chloro-1 -methylpyridinium iodide) and the amine in the presence of 4- 
methylmorpholine, triethylamine or ethyldiisopropylamine in THF, DMF, 
dichloromethane or ethyl acetate at room temperature. Preferably, the reaction 
is canried out by initial treatment of the acid with N'N'-carix>nyldiimidazole in 
dichloromethane. followed by addition of the amine, optionally in the form of a 

1 5 suitable acid addition salt such as a hydrochloride salt, and in the presence of . 
an acid acceptor such as triethylamine. at room temperature. 

A compound of the formula (XXXIII) may also be prepared as shown in 
Scheme 5. 

Scheme 5 
(XXXI) 




(XXXIII) 

20 
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A triol of the formula (XXXI) may be selectively oxidised to provide a diol 
of the fomnula (XXXVII), typically using a selecBve oxidising agent such as 
sodium hypochlorite in the presence of a catalytic amount of 2,2,6,6- 
tetramethylpiperidinyl-1-oxy free radical and bromide ion (provided as sodium 
5 bromide, potassium bromide or tetraalkylammonium bromide), or using oxygen 
in the presence of a platinum catalyst, in a suitable solvent such as water, 
acetonitrile, dichloromethane, toluene or ethyl acetate or in a mixture of an 
organic solvent and water together with a phase transfer catalyst such as 
tetrabutylammonium bromide, tetrabutylammonium chloride or 

10 benzyltriethylammonium chloride. 

The diol of the formula (XXXVII) may be protected using a suitable 
protecting group or suitable protecting groups. Where the protecting group is 
1 ,1-dimethylmethylene this may be achieved by reaction with acetone, or a 
derivative of acetone, in the presence of a acidic reagent In a typical reaction 

1 5 the diol is reacted with acetone, or a ketal of acetone such as 2,2- 

dimethoxypropane, or a combination of both, in the presence of an acid such as 
hydrochloric acid, p-toluenesulphonic acid, methanesulphonic acid, sulphuric 
acid, phosphoric acid or trifluoroacetic acid and in a solvent such as acetone, 
toluene, dichoromethane or tetrahydrofuran, optionally at an elevated 

20 temperature. 

A compound of the formula (XXI) where is CONR^'^R^^ may also be 
prepared as shown in Scheme 6. 
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Scheme 6 




wo 01/94368 



47 



PCT/IBOl/00973 



Scheme 6 (cont'd) 
(XXXIX) 

. I 




I I I 

R^o (XXXX) 

1 

(XXI) 

5 

In a typical procedure, a compound of the formula p(XI) where is 
CHgOR^ where R^^"^ are suitable protecting groups such as acetyl is 
deprotected under conventional conditions such as by treatment wrth a base 
such as sodium hydroxide, potassium hydroxide, sodium carbonate, potassium 

10 carbonate, sodium ethoxide, sodium methoxide or potassium tertiary-butoxide 
in a suitable alcohol solvent, optionally in the presence of another solvent such 
as 1 ,2-dtmethoxyethane, optionally in the presence of water and optionally at 
an elevated temperature. 

The compound of the fomnula (XXXVIII) prepared may be selectively 

15 protected under conventional conditions. Where R^ and R^, taken together, 
represent 1,1 -dimethylmethylene. this may be achieved by reacting the triol with 
acetone, or a ketal of acetone such as 2,2-dimethoxypropane. or a combination 
of both, in the presence of an acid such as hydrochloric acid, p- 
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toluenesulphonic acid, methanesulphonic acid, sulphuric acid, phosphoric acid 
or trifiuoroacetic acid and in a solvent such as acetone, toluene, 
dichoromethane or tetrahydrofuran, optionally at elevated temperature. 

Alternatively, a compound of the fomiula (XXI) may be converted directly 
5 to a compound of the fomiula (XXXIX) by selective enzymatic hydrolysis, e.g. 
using a suitable lipase enzyme. 

The alcohol of the fomiula (XXXIX) may be oxidised to an acid of the 
fomriula (XXXX) using similar conditions to those previously described for the 
conversion of a compound of the formula (XXXII) to (XXXIII). 
10 The acid of the formula (XXXX) may be converted to an amide of the 

fomiula (XXI) using similar conditions to those previously described for the 
conversion of a compound of the fomiula (XXXIII) to (XXXIV). 

15 4. A compound of the formula (I) wherein Y is CS may be prepared by the 
reaction of a compound of the fomiula: 



20 , wherein and are each a suitable leaving group, with a compound of the 
forniula (II), followed by reaction of the intemiediate of the formula: 




OH 



25 



(XXIVA) 
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obtained with an amine of the formula; 

R^R^NH. 

5 

and may be the same or different and are typically selected from -S(Ci-C6 
alkyi) or 1 H-imidazol-1-yl. 

5. A compound of the fomiula (I) wherein Y is SO2 may be prepared by 
1 0 reaction of a compound of the formula: 

R'R^NSOaZ' 
(XXVII) 

15 

wherein is a leaving group, with compound of fbmiula (II), optionally in the 
presence of an acid acceptor. A compound of fbrniula (XXVII) can be prepared 
by conventional activation procedures from a compound of the fomnula: 

20 R^R^NSOgH 

(XXVIII). 

e.g. using PCIb where Z' is CI. A compound of the formula (XXVIII) may be 
25 prepared by reacting chlorosulphonic acid with an amine of the fonnula: 

R^R^NH. 



30 



6. A compound of the fonnula (I) wherein Y Is C=N(CN) may be prepared 
by the reaction of a compound of the formula: 
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Z«C=N(CN).Z? 

(XXIX) 

5 wherein and 2? are each a leaving group, with a compound of the fonnula 
(II), followed by reaction of the intermediate of the formula: 




10 (XXIVB) 
obtained with an amine of the fomiula: 

R^R^NH. 

15 

Z® and Z® may be the same or different, e.g. -S(Ci-C6 alkyi), preferably -SCH3. 
In a typical procedure, a solution of a compound of the fonnula (II) in a suitable 
solvent, such as ethanol, is treated with dimethylcyanothioimidocarbamate, 
preferably at room temperature. When the reaction is substantially complete an 
20 amine of the formula R^R^NH is added and the reaction mixture is heated, 
preferably at reflux, to provide the required product. 



25 



7. Any compound of the fonnula (I) may be prepared by reaction of an ester 
of the fonnula (XIV) with an amine of the formula: 
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R^^NH-X-NR2-Y-NR'R^ 
(XVIll) 

5 , optionally at an elevated temperature, optionally in an inert solvent such as 
1 ,2-dimethoxyethane or 2-nnethoxyethyl ether and optionally under pressure. 
Preferably, the reaction is canied out in the absence of solvent at a 
temperature of from 100-120''C. 

10 



All of the above reactions and the preparations of novel starting 
15 materials using in the preceding methods are conventional and appropriate 
reagents and reaction conditions for their performance or preparation as well as 
procedures for isolating the desired products will be well-known to those skilled 
in the art with reference to literature precedents and the Examples and 
Preparations hereto. In particular, suitable protection and deprotection 
20 procedures are well-known in the art. e.g. as described in Greene et al, 
"Protective Groups in Organic Synthesis", Third Edition, John Wiley & Sons 
Ltd.. 

A phanmaceutically acceptable salt of a compound of the formula (I) may 
be readily prepared by mixing together solutions of a compound of the formula 
25 (I) and the desired acid or base, as appropriate. The salt may precipitate from 
solution and be collected by filtration or may be recovered by evaporation of the 
solvent. 

The anti-inflammatory properties of the compounds of the formula (I) are 
demonstrated by their ability to inhibit neutrophil function which indicates A2a 
30 receptor agonist activity. This is evaluated by determining the compound profile 
in an assay where superoxide production was measured from neutrophils 
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activated by fMLP. Neutrophils were isolated from human peripheral blood 
using dextran sedimentation followed by centrifugation through Ficoll-Hypaque 
solution. Any contaminating erythrocytes in the granulocyte pellet were 
removed by lysis with ice-cold distilled water. Superoxide production from the 
5 neutrophils was induced by MLP in the presence of a priming concentration of 
cytochalasin B. Adenosine deaminase was included in the assay to remove any 
endogenously produced adenosine that might suppress superoxide production. 
The effect of the compound on the fMLP-induced response was monitored 
colorometrically from the reduction of cytochrome C within the assay buffer. 

1 0 The potency of the compounds was assessed by the concentration giving 50% 
inhibition (ICgo) compared to the control response to fMLP. 

The compounds of the formula (I) can be administered alone but will 
generally be administered in admixture with a suitable phamnaceutical 
excipient, diluent or canier selected with regard to the intended route of 

1 5 administration and standard phamnaceutical practice. 

For example, the compounds of the formula (I) can be administered 
orally, buccally or sublingually in the fornn of tablets, capsules, multi- 
particulates, gels, films, ovules, elixirs, solutions or suspensions, which may 
contain flavouring or colouring agents, for immediate-, delayed-, modified-. 

20 sustained-, pulsed- or controlled-release applications. The compounds of the 
fomiula (I) may also be administered as fast-dispersing or fast-dissolving 
dosage fornis or in the fonn of a high energy dispersion or as coated particles. 
Suitable fomiulations of the compounds of the fonnula (I) may be in coated or 
uncoated fomi, as desired, 

25 Such solid pharmaceutical compositions, for example, tablets may 

contain excipients such as microcrystalline cellulose, lactose, sodium citrate, 
calcium carbonate, dibasic calcium phosphate, glycine and starch (preferably 
com, potato or tapioca starch), disintegrants such as sodium starch glycollate, 
croscarmellose sodium and certain complex silicates, and granulation binders 

30 such as polyvinylpyrrolidone, hydroxypropylmethylcellulose (HPMC), 
hydroxypropylcellulose (HPC), sucrose, gelatin and acacia. Additionally, 
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lubricating agents such as magnesium stearate, sodium stearyl fumarate, 
sodium lauryl sulphate, stearic acid, glyceryl behenate and talc may be 
included. 

5 General Example 

A formulation of the tablet could typically contain from 0.01 mg to 500mg of 
active compound whilst tablet fill weights may range from 60mg to lOOOmg. An 
example of a formulation for a 10mg tablet is illustrated below: 



10 Inoredient %w/w 

Compound of the formula (I) or salt 10.000* 

Lactose 64.125 

Starch 21.375 

Croscarmellose sodium 3.000 

15 Magnesium Stearate 1.500 



* Quantity adjusted in accordance with drug activity. 

The tablets can be manufactured by a standard process, for example, direct 
20 compression or a wet or dry granulation process. The tablet cores may be 
coated with appropriate overcoats. 

Solid compositions of a similar type may also be employed as fillers in 
25 gelatin or HPMC capsules. Prefened exciplents in this regard include lactose, 
starch, a cellulose, milk sugar or a high molecular weight polyethylene glycol. 
For aqueous suspensions and/or elixirs, the compounds of the formula (I) may 
be combined with various sweetening or flavouring agents, colouring matter or 
dyes, with emulsifying and/or suspending agents and with diluents such as 
30 water, ethanol, propylene glycol or glycerin, and combinations thereof. 
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The compounds of the fomiula (I) can also be administered parenterally, 
for example, intravenously, Intra-arterialiy, intraperitoneally, intrathecally, 
intraventriculariy, intraureth rally, Intrastemally, intracranially, intramusculariy or 
subcutaneously, or they may be administered by infusion or needleless 
5 injection techniques. For such parenteral administration, they are best used in 
the form of a sterile aqueous solution which may contain other substances, for 
example, a co-solvent and/or enough salts or glucose to make the solution 
isotonic with blood. The aqueous solutions should be suitably buffered 
(preferably to a pH of from 3 to 9), if necessary. The preparation of su'rtable 

10 parenteral fomnulations under sterile conditions is readily accomplished by 
standard phamnaceutical techniques well-known to those skilled in the art. 

For oral and parenteral administration to human patients, the daily 
dosage level of the compounds of the fonnula (I) will usually be from 0.00001 
to 100 mg/kg. preferably from 0.0001 to 100 mg/kg (in single or divided doses). 

1 5 Thus tablets' or capsules of the compound of the fomfiula (I) may contain 

from 0.01 to 500 mg of active compound for administration singly or two or 
more at a time, as appropriate. The physician in any event will detennine the 
actual dosage which will be most suitable for any individual patient and it will 
vary with the age, weight and response of the particular patient. The above 

20 dosages are exemplary of the average case. There can, of course, be 

individual instances where higher or lower dosage ranges are nnerited and such 
are within the scope of this invention. 

The compounds of fonnula (I) can also be administered intranasally or 
by inhalation and are conveniently delivered in the form of a dry powder inhaler 

25 or an aerosol spray presentation from a pressurised container, pump, spray, 
atomiser (preferably an atomiser using electrohydrodynamics to produce a fine 
mist) or nebuliser, with or without the use of a suitable propellant, e.g. 
dichlorodifluoromethane, trichiorofluoromethane, dichlorotetrafluoroethane, a 
hydrofluoroalkane such as 1,1,1.2-tetrafluon3ethane (HFA 134A [trade mark]) or 

30 1 ,1 ,1 ,2,3,3,3-heptafluoropropane (HFA 227EA [trade marie]), carbon dioxide, a 
further perfluorinated hydrocari3on such as Perflubron (trade marie) or other 
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suitable gas. In the case of a pressurised aerosol, the dosage unit may be 
detemiined by providing a valve to deliver a metered amount. The pressurised 
container, pump, spray, atomiser or nebuliser may contain a solution or 
suspension of the active compound, e.g. using a mixture of ethanol (optionally, 
5 aqueous ethanol) or a suitable agent for dispersing, solubilising or extending 
release and the propellant as the solvent, which may additionally contain a 
lubricant, e.g. sorbitan trioleate. Capsules, blisters and cartridges (made, for 
example, from gelatin or HPMC) for use in an inhaler or insufflator may be 
fomiulated to contain a powder mix of a compound of the fomnula (I), a suitable 

1 0 powder base such as lactose or starch and a perfonfnance modifier such as I- 
leucine, mannitol or magnesium stearate. 

A suitable solution fonnulation for use in an atomiser using 
electrohydrodynamics to produce a fine mist may contain from 1^g to 1 0mg of 
a compound of the fonnula (I) or a salt thereof and the actuation volume may 

15 vary from 1 to lOOfxi. A typical fomiulation may comprise a compound of the 
fonnula (I) or salt thereof, propylene glycol, sterile water, ethanol and sodium 
chloride. 

Aerosol or dry powder fonnulations are preferably an^nged so that each 
metered dose or "pufT contains from 1 to 4000 \ig of a compound of the 
20 fbmiula (I) for delivery to the patient The overall daily dose with an aerosol will 
be in the range of from 1 jj.g to 20mg which may be administered in a single 
dose or, more usually, in divided doses throughout the day. 

Alternatively, the compounds of the formula (1) can be administered in 
the form of a suppository or pessary, or they may be applied topically in the 
25 form of a lotion, solution, cream, ointment or dusting powder. The compounds 
of the fomnula (I) may also be dennally or transdemfially administered, for 
example, by the use of a skin patch. They may also be administered by the 
pulmonary, vaginal or rectal routes. 

For application topically to the skin, the compounds of the formula (I) can 
30 be fomiulated as a suitable ointment containing the active compound 
suspended or dissolved in, for example, a mixture with one or more of the 
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following: mineral oil, liquid petrolatum, white petrolatum, propylene glycol, 
polyoxyethylene polyoxypropylene compound, emulsifying wax and water. 
Alternatively, they can be fomiulated as a suitable lotion or cream, suspended 
or dissolved in, for example, a mixture of one or more of the following: mineral 
5 oil, sorbitan monostearate, a polyethylene glycol, liquid paraffin, polysorbate 60, 
cetyl esters wax, cetearyl alcohol, 2-octyldodecanol, benzyl alcohol and water. 
The compounds of the formula (I) may also be used in combination with 
a cyclodextrin. Cydodextrins are known to forni inclusion and non-inclusion 
complexes with drug molecules. Fomiatlon of a drug-cydodextrin complex may 

1 0 modify the solubility, dissolution rate, bioavailability and/or stability property of a 
drug molecule. Drug-cydodexlrin complexes are generally useful for most 
dosage fomris and administration routes. As an altemative to direct 
complexation with the drug the cydodextrin may be used as an auxiliary 
additive, e.g. as a earner, diluent or solubilfser. Alpha-, beta- and gamma- 

1 5 cydodextrins are most comnronly used and suitable examples are described in 
WO-A-91/1 1 172, WO-A-94/02518 and WO-A-98/55148. 

It is to be appreciated that all references herein to treatment include 
curative, palliative and prophylactic treatment. 
20 Thus the invention provides:- 

(i) a compound of the formula (I) or a phamiaceutically acceptable salt or 
solvate thereof; 

(ii) a pfx>cess for the preparation of a compound of the formula (I) or a 
pharmaceuticaliy acceptable salt or solvate thereof; 

25 (iii) a phamiaceutical composition Including a compound of the fomnula (I) or 
a phamiaceutically acceptable salt or solvate thereof, together with a 
pharmaceuticaliy acceptable excipient, diluent or carrier, 
(iv) a compound of the fomiula (I) or a pharmaceuticaliy acceptable salt, 
solvate or composition thereof, for use as a medicament; 
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(v) the use of a compound of the formula (I) or of a phamiaceutically 
acceptable salt, solvate or composition thereof, for the manufacture of a 
medicament having A2a receptor agonist activity; 

(vi) the use of a compound of the fonnula (I) or of a phamiaceutically 

5 acceptable salt, solvate or composition thereof, for the manufacture of 

an anti-inflammatory agent; 

(vii) the use of a compound of the fonnula (I) or of a phamiaceutically 
acceptable salt, solvate or composition thereof, for the manufacture of a 
medicament for the treatment of a respiratory disease; 

10 (viil) use as in (vii) where the disease is selected from the group consisting of 
adult respiratory distress syndrome (ARDS), bronchitis, chronic 
bronchitis, chronic obstmctive pulmonary disease, cystic fibrosis, 
asthma, emphysema, bronchiectasis, chronic sinusitis and rhinitis; 
(ix) the use of a compound of the formula (I) or of a phamriaceutically 

1 5 acceptable salt, solvate or composition thereof, for the manufacture of a 

medicament for the treatment of septic shock, male erectile dysfunction, 
male factor infertility, female factor infertility, hypertension, stroke, 
epilepsy, cerebral ischaemia, peripheral vascular disease, post- 
ischaemic reperfusion injury, diabetes, rheumatoid arthritis, multiple 

20 sclerosis, psoriasis, dermatitis, allergic dermatitis, eczema, ulcerative 

colitis, Crohns disease, inflammatory bowel disease, Heliobacter pylori 
gastritis, non-He//oj)acferpy/on gastritis, non-steroidal anti-inflammatory 
drug-induced damage to the gastro-intestinal tract or a psychotic 
disorder, or for wound healing; 

25 (x) a method of treatment of a mammal, including a human being, with a 
A2a receptor agonist including treating said mammal with an effective 
amount of a compound of the formula (I) or with a phamiaceutically 
acceptable salt, solvate or composition thereof; 
(xi) a method of treatment of a mammal, including a human being, to treat 

30 an inflammatory disease including treating said mammal with an 
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effective amount of a compound of the fonmula (I) or with a 
pharmaceutically acceptable salt, solvate or composition thereof, 
(xil) a method of treatment of a mammal, including a human being, to treat a 
respiratory disease including treating said mammal with an effective 
5 amount of a compound of the fomnula (I) or with a phamiaceutically 

acceptable salt, solvate or composition thereof; 

(xiii) a method as in (xil) where the disease is selected from the group 
consisting of adult respiratory distress syndrome (ARDS), bronchitis, 
chronic bronchitis, chronic obstructive pulmonary disease, cystic fibrosis, 

10 asthma, emphysema, bronchiectasis, chronic sinusitis and rhinitis; 

(xiv) a method of treatment of a mammal, including a human being, to treat 
septic shock, male erectile dyslunction, male factor infertility, female 
factor infertility, hypertension, strolce, epilepsy, cerebral ischaemia, 
peripheral vascular disease, post-ischaemic reperfiislon injury, diabetes, 

15 rheumatoid arthritis, multiple sclerosis, psoriasis, dermatitis, allergic 

dermatitis, eczema, ulcerative colitis, Crohns disease, inflammatory 
bowel disease, He/Zobacferpy/o/f gastritis. non-Heliobacter pylori 
gastritis, non-steroidal anti-inflammatory daig-induced damage to the 
gastro-intestinal tract or a psychotic disorder, or for wound healing, 

20 including treating said mammal with an effective amount of a compound 

of the formula (I) or with a phamnaceutically acceptable salt, solvate or 
composition thereof; and 

(xv) certain novel intermediates disclosed herein. 



25 



In the Examples and Preparations that follow, THF" means 
tetrahydrofuran, "DMSO" means dimethylsulphoxide and "TLC means thin 
layer chromatography. 
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The following Examples Illustrate the preparation of the compounds of 
the formula (I): 

EXAMPLE 1 

5 

6-r(2.2-DiDhenvlethvl)aminoT-94f2R3R4S.5SV5-rfethvlamino)cart)onvn--3.4^ 
dihvdroxvtetrahvdro-2-furanvl)-/\/42-rar2-(1- 

piperidinvhethvnamino}carbonvl)amino1ethvlV9H-purine--2-carboxamide 




/V.(2-Amlnoethyl)-6-[(2.2-diphenylethyl)amino>9-{(2/?,3/?.4S,5S)-5- 
[(ethylamino)carl)onyll-3.4-dlhydroxytetrahydro-2-fiiranyl}-9H-p 
carboxamide (Preparation 10) (90 mg, 0.15 mmol) and A/-[2-(1- 

1 5 plperidinyl)ethyl]-1 fr^imidazole-1-cari30xamlde (Preparation 1 8) (36 mg, 0-1 6 
mmol) were dissolved In dichloromethane (3 ml). Toluene (4 mi) and 
isopropanol (1 ml) were added and the dichloromethane removed by 
evaporation at atmospheric pressure. The residual solution was heated under 
reflux for four hours. TLC analysis showed the reaction to be incomplete so 

20 further A/-[2-(1-piperidinyl)ethyl]-1H-imidazole-1-cart>oxamide (25 mg, 0.11 
mmol) was added and heating continued for four hours. The solvent was 
removed under reduced pressure and the residue purified by column 



wo 01/94368 PCT/IBOl/00973 

60 

chromatography on silica gel eluting with dichioromethane : methanol : 
concentrated aqueous ammonia (90 : 10 : 1 , by volume). Product containing 
fractions were evaporated and the resulting solid triturated with diethyl ether, 
filtered and dried to afford the title compound as a white powder (60 mg). 

5 

^H-NMR (400 MHz, CDCI3) 5 : 8.20 (1H, s), 7.35-7.20 (10H, m), 5.90 (1H, m). 
4.90-4.60 (4H, m), 4.40 (2H, m), 3.60-3.00 (8H, m), 2.45-2.25 (6H. m), 1.60- 
1.40 (6H, m),1.00(3H,t). 
LRMS (themraspray) : m/z IMH"] 729. 

10 

EXAMPLE 2 

/S<^2-rffl2-(DiisoDroDvlaminotethvnaminokart)onvltamino1ethvlV6-r(2.2- 
15 diDhenvlethvlteminoWf2/?.3/?.4S.5SV5-rfethvlaminQVart)onvn-3.4- 
dihvdroxvtetrahvdro-2-furanvlV9H»Durine-2-carboxamide 




20 A/-(2-Aminoethyl)-6-[(2,2-diphenylethyl)amino]-9-{(2/?,3R,4S,5S)-5- 
[(ethylamino)carbonyl]-3,4-dihydroxytetrahydro-2-furanyl}-9H-purine-2- 
carboxamide (Preparation 10) (90 mg, 0.16 mmol) and W-[2- 
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(diisopropylamino)ethyl]-1H-imidazole-1-<:ai1x)xamide (Preparation 19) (40 mg, 
0.17 mmol) were dissolved in dichloromethane (3 ml). Toluene (4 ml) and 
isopropanol (1 ml) were added and the dichloromethane removed by 
evaporation at atmospheric pressure. The residual solution was then heated 

5 under reflux for four hours. TLC analysis showed the reaction to be incomplete 
so ftirther A/-[2-(d[isopropylamino)ethyl]-1H-imidazole-1-carboxamlde (30 mg, 
0.13 mmol) was added and heating continued for a furUier four hours. The 
solvent was removed under reduced pressure and the residue purified by 
column chromatography on silica gel eluting with dichloromethane : metiianol : 

1 0 concentrated aqueous ammonia (90 : 1 0 : 1 , by volume) to afford the title 
compound as a white solid (60 mg). 

^H-NMR (400 MHz, CDCI3+CD3OD) 6 : 8.15 (1H, s), 7.30-7.10 (10H. m), 6.15 
(1H, m), 4.70-4.50 (3H, m), 4.40-4.30 (3H, m), 3.60-3.10 (6H, m). 3.05-2.85 
15 (4H, m). 2.45 (2H, m), 1 .00-0.85 (15H. m). 
LRI\/IS (thermospray) : m/z [MHT 745. 



EXAMPLE 3 

20 

94f2R-3/?,4S,5RV3.4-Dihvdroxv-5-(hvdrDXvmethviUetrahvdro-2-furanvl1-6-r(2.2- 

dlDhenvlettivnamino1"Af-^2-rfir2-(1-piperidinvltethvl]aminolcarbonvlte 

9H-purine-2-carboxamide 
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OH 



A/-<2-Aminoethyl)-9-[(2R,3R,4S,5R)-3,4-dihydroxy-5-(hydro)v 
2-furanyl]-6-[(2,2HJiphenylethyl)amino]-9H-purine-2KJait)Oxam (Preparation 
5 1 7) (90 mg, 0.1 7 mmol) and A/-[2-(1-piperidinyl)ethyl]-1 H-imidazole-1- 

carboxamide (Preparation 18) (40 mg, 0.18 mmol) were dissolved in a mixture 
of toluene (4 ml) and isopropanol (1 ml) and the solution heated under reflux for 
four hours. The solvent was removed under reduced pressure and the residue 
purified by column chromatography on silica gel eluting with dichloromethane : 
10 methanol : concentrated aqueous ammonia (85 : 15 : 1.5, by volume). Product 
containing fractions were evaporated and the resulting solid triturated with 
diethyl ether, filtered and dried to afford the title compound as a white powder 
(85 mg). 

1 5 ^H-NMR (400 MHz. CDCI3+CD3OD) 5 : 7,95 (1 H, s), 7.35-7.1 5 (1 OH, m), 5.85 
(1H. m). 4.85 (1H, m), 4.40^.20 (5H, m), 4.00 (1H, m), 3.80 (1H, m), 3.60 (1H, 
m), 3.50-3.30 (3H, m), 3.10 (2H. m), 2.35-2.15 (6H, m), 1.50-1.30 (6H, m). 
LRMS (themiospray) : m/z JMH"] 688. 

20 



EXAMPLE 4 
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94f2R3R4S.5RV3.4-Dihvdroxv-5-fhvdrDXvmethvmefr^ 

r({r2-(diisopropN^amino)ethvllamino}carix)nvl)amino1ethvlV-^^ 
diphenvlethvl)aminol-9H-purine-2-carboxamide 




OH 



W"(2-Aminoethyl)-9-[(2R,3R,4S,5R)-3,4<Iihydroxy-5-(hydro^ 
2-1ijranyl]-6-[(2,2-diphenylethyl)amino]-9H-purine-2-carboxami^ (Preparation 
17) (90 mg, 0.17 mmol) and A/-[2-(diis6propylamino)ethyl]-1H-imidazole-1- 

10 carboxamide (Preparation 19) (50 mg, 0.19 mmol) were dissolved in a mixture 
of toluene (4 mi) and Isopropanol (1 ml) and the solution heated under reflux for 
four hours. The solvent was removed under reduced pressure and the residue 
purified by column chromatography on silica gel eluting with dichloromethane : 
methanol : concentrated aqueous ammonia (85 : 1 5 : 1 .5, by volume). Product 

1 5 containing fractions were evaporated and the resulting solid triturated with 
diethyl ether, filtered and dried to afford the title compound as a white powder 
(85 mg). 

'H-NMR (400 MHz, CDCI3+CD3OD) 5 : 8.00 (1H. s), 7.30-7.10 (10H, m), 5.85 
20 (1H. m), 4.75 (1H, m). 4.40-4.20 (4H. m), 4.15 (1H. m), 3,95 (1H, m). 3.80 (1H, 
m), 3.60-3.30 (4H, m), 3.05-2.85 (4H, m). 2.45 (2H, m), 0.90 (12H, d). 
LRMS (thermospray) : m/z [MH^ 704. 
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EXAMPLE 5 

6-rr2.2-Diphenvlethvl)amino1-9-l(2/?.3f?.4S.5SV-5-ffethvlamino)cartx)nvn-3.4- 
dihvdroxvtetrahvdro-2-ftjranvl)-A/-{2-rf{f2-f4-isopropvl-1- 
5 piperidinvlWthynamino)<ai1x)nvl)aminolethyl>-9H-Purine-2-carboxamide 




Prepared from W-(2-^minoethyl)-6-[(2,2-diphenylethyl)aminol-9-{(2R,3/?,4S,5S)- 
1 0 5-[(ethylamino)cart)onyl]-3,4<lihydroxytetrahydro-2-furanyO-9H-purine-2- 
cartoxamide (Preparation 10) and /V-[2-(4-isopropyl-1-piperidinyl)ethyl]-1H- 
imidazole-1-carix)xamlde (Preparation 22) by a similar nnethod to Example 1. 

'H-NMR (400 MHz, CD3OD/CDCI3) 5 : 8.10 (1H. s). 7.30-7.10 (10H, m), 5.95 
15 (1 H, d), 4.75 (1 H, br s). 4.504.20 (5H, m), 3.50-3.40 (2H, m), 3.20 (1 H, m), 
3.10 (2H, m). 2.80 (2H, m), 2.25 (2H, m), 1.80 (2H. m), 1.55 (2H, m), 1.30 (1H, 
m). 1.10 (2H. m). 0.95 (3H. t). 0.90 (1H. m), 0.80 (6H. d). 
LRMS (thermospray) : m/z [MhT] 772. 



20 
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EXAMPLE 6 

5 /V-(2-{r(l2"rCvcloDentvl(isopropvl)aminolethvl}amino)carbon 
[(2.2-dlDhenvlethvl)amiTOV94r2R3R,4S.5SV5-r(ethvlamino)^ 
dihvdroxvtetrahvdrQ-2-ftjranvlV9H-purine-2-carboxamide 




Prepared from W-(2^minoethyl)-6-[(2,2-diphenylethyl)aminol-9-{(2R,3R^ 

5-[(ethylarnlno)carbonyQ-5,4<lihydroxytetrahydro-2-fur^ 

carboxamlde (Preparation 10) and AK2-[cyclopentyl(isopropyl)amlno]ethyl}-1H- 

imidazole-1-carboxamlde (Preparation 26) by a similar metliod to Example 1 . 

'H-mR (400 MHz, CD30D/CDCl3)6 : 8.15 (1H, s), 7.35-7.15 (10H. m), 6.10 
(1H, m), 4.70 (2H, m), 4.55 (1H, m), 4.40-4.30 (3H, m). 3.60^2.90 (10H, m), 
2.60-2.40 (2H, m), 1.70-120 (8H, m), 1.00-0.90 (9H, m). 
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EXAMPLE 7 



A/-(2-{[({2-[CvclohexylfisoproDvl)amlnolethyl)amirK))carbonynamltx))ethyl^ 
rf2.2KliDhenvlethvltemirK>1-94f2R.3R.4S.5SV^tethvlamirK)l(arbonvn-3.4- 
5 dihydroxN^etrahvdit)-2-furanvlV9f^purine-2-<aitoxarn}de 



Prepared from A/-(2-aminoethyl)-6-[(2,2-diphenylethyl)amino]-9-{(2f?,3R,4S,5S)- 
10 5-I(ethylamino)cartx)nyl]-3,4-dihydroxytetnahydro-2-furanyl}-9H-purine-2- 
carboxamide (Preparation 10) and AK2-[cyclohexyl(isopropyl)amino]ethyl}-1H- 
imidazole-1-carboxamide (Preparation 29) by a similar metiiod to Example 1 . 

^H-NMR (400 MHz, CD3OD/CDCI3) 8 : 8.10 (IH, s). 7.30-7.10 (10H. m). 6.05 
15 (IH. m), 4.70-4.55 (2H. m), 4.45 (IH, m), 4.40-4.25 (3H, m). 3.60-2.90 (10H. 
m). 2.60-2.40 (3H, m). 1.75-1.60 (4H, m), 1.50 (IH. m), 1.20-1.05 (6H, m). 1.00- 
0.90 (9H, m). 

LRMS (thermospray) : m/z [MH*] 786. 




o 



20 
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EXAMPLES 

6-rf2.2-D!Dhenvlethvl)aminoT-9-{r2R3R4S.5SV5-rtethvlamlno)cart)onvl1-3.4- 
d^hvdrox^rtetrahvdro-2-furanv^V^M2-rffl1-(2-DvridinvlV4- 
5 piperidinvnamino)carbonvllaminolethyl}-9^^Durine-2-<arboxamide 




Prepared from A/-(2-aminoethyl)-6-[(2,2-diphenylethyl)amino]-9-{(2R,3/?,4S,5S)- 
1 0 5-[(ethylamino)carbonyl]-3,4<lihydroxytetrahydro-2-furanyl}-9H-purine-2- 
carboxamide (Preparation 10) and /S/-[1-(2-pyridinyl)-4-piperidinyl]-1H- 
imidazole-1-carboxamide (Preparation 30) by a similar method to Example 1 . 

^H-NMR (400 MHz, CD3OD) 8 : 8.40 (1H, m), 8.00 (1H, d), 8.05 (1H, d), 7.45 
15 (1 H, m), 7.40-7.30 (4H, m), 7.25-7.20 (4H. m), 7.10 (2H, m), 6.70 (1 H. d), 6.55 
(1H, m), 6.10 (1H, m), 4.50^.35 (4H. m). 4.00 (2H, m). 3.65 (1H, m), 3.50 (2H. 
m), 3.4 (2H, m), 3.30 (1H, m), 3.25 (1H. m). 2.85 (2H, m), 1.80 (2H. m), 1.30 
(2H, m), 1.00(3H, m). 
LRMS (thermospray) : m/z [MH*] 778. 
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EXAMPLES 9-27 

The compounds of following tabulated Examples were prepared by a 
similar method to that of Example 1 using the appropriate amine and 
imidazolide starting materials. 
5 Table 1 shows the compound structures and Table 2 the analytical data 

for each compound. 

The temi "n-Bu" in Table 1 means n-butyl. 

The Imidazolide starting material for Examples 13, 24 and 25 may be 
prepared as described in Monatsh. Chem., 88, 35 (1957). 
10 The imidazolide starting material for Example 14 and 26 may be 

prepared as described in J. Chem, Soc. Perkin Trans, 1,11, 1205 (1996). 

The imidazolide starting material for Example 15 may be prepared as 
described in Justus Liebigs Ann. Chem., 648. 72 (1961). 



15 
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TABLE 1 


Example 
No. 


Compound 






9 


Q OH 






in 


5 OH 






11 
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26 


8 -OH 


27 


1 OH 
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TABLE 2 



Example 
No. 


^H-NMR (400 MHz) + solvent 


LRMS 

(electrospray) : 
mfz 


9 


(CDCIa/CDgOD) 

6 : 8.10 (1H. s), 7.30-7.10 (10H, m), 6.00 
(1 H, d). 4.80 (1 H, br s). 4.604.25 (5H. 
m), 3.50-3.40 (2H, m), 3.20 (1H, m), 3.10 
(2H, m), 2.45 (2H, m), 2.35 (2H, m), 1 .40- 
1.35 (4H. m), 1.20 (4H, m), 1.00 (3H, t), 
0.80 (6H, t). 


|MH*] 773 


10 


(CDCIg/CDaOD) 

5 : 8.35 (1H, m), 7.90 (1H. m), 7.30-7.10 
(15H, m). 5.95 (1H. m), 5.20 (1H, m). 
4.75 (1H, m), 4.55-4.45 (2H, m). 4,40- 
4.20 (3H. m), 3.60-3.20 (10H, m), 2.65 
(1H. m), 2.50 (1H, m), 2.00-1.80 (2H, m), 
1.70-1.55 (2H, m), 1.20 (1H, m), 1,05- 
0.90 (3H. m). 


[MH*] 792 


11 


5 : 8.10 (1H. s), 7.30-7.10 (15H. m), 6.05 
(1H, m), 4.70-4.55 (2H, m), 4.45 (1H, m), 
4.40-4.25 (3H. m), 3.55-3.15 (8H, m). 
3.00-2.80 (3H. m), 2.45 (1H. m). 1.00- 
0.90 (9H. m). 


[MH*1 794 
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12 


(CDCIa/CDgOD) 

8: 8.35 (1H, br s), 8.10 (1H, s), 7.30-7.10 
(15H, m), 6.05 (1H. m), 4.75 (1H, br s), 
4.65 (1H, br s), 4.50 (1H. m), 4.40-4.20 
(3H, m). 3.60-3.10 (10H, m). 3.00-2.85 
(2H, m). 2.75 (2H. m). 1.80 (2H, m), 1.50 
(2H, m), 1.40-1.10 (3H), 0.90 (3H, m). 


[MH1 806 


13 


(CDCI3/CD3OD) 

8 : 8.10 (1H. s). 7.30-7.05 (15H. m), 6.00 
(1H, brs). 4.50 (2H, br s), 4.45 (1H. s), 
4.35-4.20 (6H, m), 3.50-3.15 (6H, m). 
0.95 (3H,t). 


[MHT 708 
[MNal 730 


14 


(CDCIa/CDgOD) 

8 : 8.40 (1 H. br s), 8.15 (1H. s). 7.30-7.00 
(15H. m). 6.10 (1H, brs). 4.6&4.50 (3H. 
m), 4.35-4.20 (3H, m). 3.60-3.15 (6H. m), 
2.60 (2H, m). 0.95 (3H. t). 


[MH*] 722, 
[MNal 744 


15 


(CDCIa/CDgOD) 

8 : 8.15 (1H. s). 7.30-7.10 (10H, m). 6.05 
(1 H, m), 4.70-4.20 (6H, m), 3.60-3.20 
(7H, m). 1.70 (2H. m). 1.60-1.40 (3H. m). 
1.20 (2H, m), 1.00-0.90 (6H. m). 


[MHT 700, 
[MNa*] 722 
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16 


(CDCI3/CD3OD) 

5 : 8.05 (1H, s). 7.30-7.00 (13H. m), 6.90 
(1H, m), 6.00 (1H, m). 4.70^.60 (2H. m), 
4.40-4.20 (4H, m), 3.70-3.60 (2H. m). 
3.55-3.10 (8H, m). 2.90-2.60 (6H, m). 
0.90 (3H. m). 


[MH*1 778 


17 


(CD3OD) 

8 : 8.10 (1H. s), 7.30-7.05 (15H, m). 6.00 
(1 H, br s), 4.50 (2H, br s). 4.45 (1 H, s). 
4.35-4.20 (6H. m), 3.50-3.1 5 (6H, m). 
0.95 (3H, t). 


[MHT 598. 
[MNaT 620 


18 


(CDCI3/CD3OD) 

5 : 8.60 (1H, br s), 8.15 (1H. s), 7.30-7.15 
(10H. m), 6.05 (1H, d), 4.80 (1H, br s), 
4.50-4.30 (5H, m), 3.60-3.1 5 (8H, m), 
2.45-2.35 (6H. m), 1.70 (2H, m). 1.55 
(4H, m), 1 .40 (2H, m). 1.05 (3H, t). 


[MHT744 


19 


(CDCIa/CDgOD) 

5 : 8.15 (1H, s), 7.30-7.10 (10H, m), 6.05 
(1 H, m). 4.70 (1 H, m), 4.45 (2H, m), 
4.40-4.20 (3H. m). 3.50-3.10 (6H. m). 
3.05-2.90 (4H, m), 2.45 (2H. m). 1.70 
(2H,m). 1.00-0.90 (15H, m). 


[Ml-n760 
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(CDCIg/CDsOD) 




20 


o . o.oO (In, s), /.yo (in, sj, iAkj-i.cX) 
(10H, m). 6.50 (1H, m), 4.80 (1H, m), 
4.60-4.35 (3H, m). 4.304.20 (2H, m), 
3.80 (1H, m). 3.60 (1H, m). 3.40^.20 
(3H, m), 2.60-2.40 (6H, m), 2.15-2.00 
(4H. m), 1.65-1.20 (10H, m), 1.20 (3H. t). 


[MH*]784 




(CDCIa/CDsOD) 




21 


8 : 8.30 (1H, s), 7.85 (1H, m), 7.30-7.10 
(10H, m), 6.10 (1H, m), 4.60 (1H, m), 
4.50 (1H. m). 4.35 (2H, m). 4.20 (2H, m), 
3.80 (1H, m). 3.50-3.20 (3H, m), 3.10 
(2H, m), 2.90 (2H. m), 2.50 (2H, m), 2.00 
(4H. m). 1.40-1.20 (4H, m). 1.05 (3H, t). 
1.00-0.90 (12H. m). 


[MH J oUU 




(CDaOD) 






8 : 8.40 (1H, s), 7.30-7.10 (10H, m). 6.10 
(1H, m), 4.80 (1H, m). 4.50-4.25 (5H, m), 
4.0o (1 n, m), o.yu yLW, m;, o.4u-iC.au 
(8H, m), 2.60 (2H, m). 1.90 (2H, m), 1.50 
(2H.m), 1.10-1.00 (15H, m). 


[MHT 786 
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23 


(CD3OD) 

6 : 8.40 (1H, s), 7.30-7.10 (10H, m), 6.10 
(1H. m), 4.80 (1H, m). 4.50-4.25 (7H, m), 
4.05 (1H. m), 3.70 (1H, m), 3.60-3.10 
(8H, m). 2.60 (2H. m). 2.15 (1H, m), 2.10 
(1H, m), 1.10-1.00 (15H,m). 


[MH*] 771 


24 


(CD3OD) 

5 : 8.40 (1H. s), 7.40-7.10 (15H, m), 6.70 
(1H, m), 6.10 (1H. m), 4.60 (1H, m), 4.45 
(2H. m), 4.50^.30 (4H, m), 3.80 (1H, m), 
3.60-3.20 (7H, m), 2.30 (1H. m), 2.10 
(1H, m),1.05(3H.t). 


[MHT 735 


25 


(CD3OD) 

8 : 8.20 (1H, s), 7.30-7.10 (15H, m), 5.95 
(1H, m), 4.70-4.40 (4H, m), 4.304.20 
(4H, m), 3.80 (1 H, m). 3.55 (1 H. m), 3.30- 
3.00 (4H. m). 2.00-1.80 (2H, m), 2.40 
(2H,m), 1.10(3H.t). 


[M-m 746 


26 


5 : 8.40 (1H, s). 7.40-7.10 (15H, m), 6.10 
(1H, m). 4.60-4.20 (7H. m). 3.70 (1H, m), 
3.50-3.20 (6H, m), 2.80 (2H. m). 2.25 
(1H, m), 2.00 (1H, m). 1.00 (3H, t). 


[M-H*] 746 



wo 01/94368 PCT/IBOl/00973 

80 





(CD3OD) 






8 : 8.40 (1H, s), 8.00 (1H, m), 7.50 (1H, 






m), 7.35-7.20 (8H, m), 7.10 (2H, m), 6.80 


[M-H J 802 


27 


(1H, m), 6.60 (1H, m), 6.05 (1H, m), 






4.60-4.15 (8H, m), 3.80-3.65 (2H, m), 






3.50-3.20 (4H, m). 2.85 (2H, m), 2.25 






(1H, m), 2.00 (1H, m), 1.85 (2H, m), 1.45 






(2H.m),1.00(3H,t). 
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* 



EXAMPLE 28 
(2S.3S.4R5f?V5-f2-/ff3/?V3Jffl2- 

fDiisoDroDvlamino^thvl1amino>carbonvnaminolpvtTOlidinvlV-carbonvlV6-rr2, 2- 
5 diDhenvlethvnamino1-9H-purin-9-vlVA/-ethvl-3.4-clihvdroxvtetrahvdfD-2- 
ftirancarboxamide 




1 0 A solution of 6-[(2^-dlphenylethyl)amino]-9-{(2/?,3R,4S.5S)-5- 

[(ethylamino)cartx)nyO-^,4-dlhydroxytetrahydro-2-furanyl}-9H-purine-2- 
carboxytic add (Preparation 39) (200 mg, 0.37 mmol), A/^p- 
(dllsopropylamino)ethyl]-A/'-[(3f?)-pyn-olidlnyl]urea (Preparation 44) (106 mg, 
0.41 mmol), 1-(3-dimetiiylamlnopropyl)-3-ethylcart>odiimide hydrochloride (79 

15 mg, 0.41 mmol) and 1-hydroxybenzotriazole (5 mg, 0.037 mmol) In 

dichloromethane (5 ml) was stin-ed at room temperature for 14 hours. Water (1 
ml) was added and tiie organic layer separated. The aqueous phase was 
extracted with more dichloromethane (2 X 1 ml) and the combined exta-acts 
dried over anhydrous magnesium sulphate. Solvent was evaporated under 

20 reduced pressure and the residue purified by column chromatography on silica 
gel eluting with a gradient system of dichlorometiiane : methanol : concentrated 
aqueous ammonia (90 : 10 : 1, by volume) changing to dichloromethane : 
methanol : concentrated aqueous ammonia (80 : 20 : 1, by volume). After 
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evaporation of appropriate fractions the residue was triturated with diethyl 
ether, filtered and dried to yield the target compound as a white solid, (0.1 g. 35 
%). 

5 ^H-NMR (400 MHz, CD3OD) 8 : 8.25 (1H, s), 7.30-7.10 (10H. m), 5.95 (1H. m). 
4.70 (1H, m). 4.45 (2H. m), 4.30-4.10 (4H, m), 3.70-3.40 (4H, m), 3.30-3.00 
(7H, m), 2.60 (2H, m), 2.20 (2H, m). 1.80 (1H, m), 1.10-0.90 (15H, m). 

LRMS:ni/z[MH*]771. 

10 

EXAMPLE 29 

f2S.3S.4R5/?V5-f2-fff3SV3-rffl2- 
15 (DiisoprDpvlarnino)ethvnarTiino>cartx)nvl)arTiinolPvnolidinvl)-carbonvl)-6-|f(2.2- 
diphenvlethvltemino1-9H-purin-9-yl}-A/-ethvl-3.4-dlhydrDxvtetrahvdro-2- 
furancarboxamide 




20 

Prepared from 6-[(2,2-diphenylethyl)amino]-9-{(2R,3f?,4S.5S)-5- 
t(ethylamino)carbonyl]-3,4-dlhydroxytetrahydro-2-furanyl}-9H-purine-2- 
cari50xylic acid (Preparation 39) and /y/-[2-(diisopropylamino)ethyl]-A/'-[(3S)- 
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pyrrolidlnyOurea (Preparation 45) by the same method as Example 28. The title 
compound was obtained as a white powder. 

'H-NMR (400 MHz, CD3OD) 5 : 8.25 (1H, s). 7.30-7.10 (10H, m). 5.95 (1H, m), 
5 4.70 (1 H, m), 4.45 (2H, m), 4.30^,10 (4H, m), 3.80-3.60 (4H, m), 3.10-2.90 
(7H, m), 2.55 (1H, m), 2.40 (1H, m), 2.30 (2H, m), 1.85 (1H, m), 1.60 (2H, m), 
1.10-0.90 (15H,m). 

LRMS : m/z [M-H*] 769. 

10 

EXAMPLE 30 

6-fr2.2-Bisf3-methvlDhenvltethvnamlnoV-AA-f2-rrff2- 
15 fdiisoDroDvlamino^vr)amino>cafbonvlVamino1ethvlV9-fr2R.3R.4S.5SV5- 
rfethvlaminokarbon vn-3.4-dihvdroxvtetrahvdro-2-furanvlV-9H-Purlne-2- 
carboxamide 




20 

A solution of (2R,3f?,4S,5S)-4-(benzoyloxy)-2-(6^2,2-bis(3- 
methylphenyl)ethyl]amino}-2-iodo-9Wi3urin-9-yl)-5- 

[(ethylamlno)carbonylltetrahydro-3-furanyl benzoate (Preparation 48) (200 mg, 
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0.24 mmol), /N/-(2-aminoethyl)-A/'-[2-(diisopropylamino)ethyl]urea (Preparation 
52) (270 mg, 1.18 mmol) and tetrakis(triphenylphosphine)palladium(0) (27 mg, 
0.024 mmol) in THF (5 ml) was carbonylated at 60 °C and 345 KPa under a 
carbon monoxide atmosphere for 14 hours. TLC analysis showed the desired 
5 product together with partially deprotecled material. To achieve complete 
removal of the benzoate protecting groups, solvent was evaporated under 
reduced pressure, the residue dissolved in methanol (10 ml), sodium carbonate 
(10 mg) added and the mixture allowed to stir at room temperature for 24 hours. 
Solvent was again evaporated under reduced pressure and the residue purified 

10 by column chromatography on silica gel eluting with a gradient system of 

dichloromethane : methanol (90 : 10, by volume) changing to dichloromethane : 
methanol : concentrated aqueous ammonia (90 : 10 : 1, by volume). After 
evaporation of appropriate fractions the residue was triturated with diethyl 
ether, filtered and dried to yield the target compound as a white solid, (0.1 1 g, 

15 61%). 

^H-NMR (400 MHz, CD3OD) 5 : 8.40 (1H. s). 7.20-7.10 (6H, m), 6.95 (2H. rri), 
6.10 (1H, m), 4.4&4.35 (4H, m), 3.55-3.00 (10H. m), 2.55 (2H, m). 2.30 (6H. 
s), 1.1 0-0.90 (15H, m). 

20 

LRMS : m/z [MH1 773. 



EXAMPLE 31 

25 

6-fr2.2-Bis/3-chloroDhenvltethvllamtnoVA/-(2-r(ff2- 

(diisopropvlaminotethvnamino)carbonvlVamino]ethvl)-9-ff2R.3R4S,5SV5- 

[rethviaminotoari3onvn-3.4<lihvdroxvtetrahvdit>-2-furanvll-9H-Durine-2" 

carboxamide 



30 
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Prepared from (2R3R,4S,5SH-(benzoyloxy>-2-(6-{[2.2-bis(3- 
chlorophenyl)ethyl]amino}-2-lodo-9Hi3urin-9-yl)-5- 
5 [(ethylamino)carbonyl]tetrahydro-3-furanyl benzoate (Preparation 49) and A/-(2- 
aminoethyl)-A/'-[2-(diisopropylamino)ethyl]urea (Preparation 52) by a similar 
method to Example 30. Tlie target compound was obtained as a white solid. 

^H-NIVIR (400 MHz, CD3OD) 8 : 8.40 (1H, s), 7.45-7.15 (6H. m), 6.10 (1H. m), 
10 4.50-4.40 (4H. m), 3.60-3.20 (6H, m), 3.05 (2H, m). 2.90 (2H, m), 2.45 (2H, m), 
1.05 (3H,t), 0.90(12H,d). 

LRMS:m/z[M-H1815. 

15 

EXAMPLE 32 



6-{|^2.2-Bisf3-chlorophenvltethvl1aminoV9-ff2/?.3/?.4S.5SV5- 
rfethvlaminotoarbonvn-3.4-dihvdroxvtetrahvdro-2-fiiranvlV-AA-f2-rfff2-(1- 
20 piperidinvl)ethvnamino>carbonvl)aminoTethvll-9H-Durine-2-carboxamide 
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Prepared from (2R,3R,4S.5SH-(benzoyloxy)-2-(6-{[2,2-bis(3- 
chlorophenyl)ethyl]amino}-2Hodo-9H-purii>9-yl>-5- 
5 [(ethylamino)carbonyl]tetrahydro-3-furanyl benzoate (Preparation 49) and A/-(2- 
aminoethyl)-Ar-[2-(1-piperidlnyl)ethyl]urea (Preparation 53) by a similar metliod 
to Example 30. The target compound was obtained as a white solid. 

^H-NMR (400 MHz, CD3OD) 8 : 8.40 (1H, br s), 7.45-7.10 (8H, m), 6.10 (1H. d). 
10 4.50-4.35 (4H, m), 3.55-3.20 (8H. m). 2.80-2.60 (6H, m), 1.70-1.40 (6H, m), 
1.00 (3H,t). 

LRMS : m/z [M-H1 797. 

15 

EXAMPLE 33 



6-ir2.2-Bisr3-methvlphenvnethvnamino)-94(2R3f?.4S.5SV5- 
f(ethvlamino)carbonvlV3.4-dihvdroxvtetrahvdrO"2-furanvlV/V-{2-f({f2-^ 
20 piperidinvnethvl]amino}carbonyl)aminQlethvl)-9H-Durine-2-carboxamide 
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Prepared from (2R,3/?,4S,5S>4-(benzoyloxy)-2-(6-{[2,2-bis(3- 
methylphenyl)ethyl]amino}-2-iodo-9HH3urin-9-yl)-5- 
5 [(ethylamino)carbonyl]tetrahydro-3-furanyl benzoate (Preparation 48) and N-{2- 
aminoethyl)-A/'-[2-(1-piperidinyl)ethyOurea (Preparation 53) by a similar method 
to Example 30. The target compound was obtained as a white solid. 

^H-NMR (400 MHz, CD3OD) 8 : 8.40 (1H, br s), 7.20-7.10 (6H. m), 6.95 (2H, m), 
10 6.10 (1H. d), 4.45-4.30 (4H, m). 3.55-3.20 (8H. m), 2.80-2.60 (6H, m), 2.20 (6H, 
s), 1 .70-1 .40 (6H, m), 1 .00 (3H, t). 

LRMS : m/z [MH*] 758. 

15 

EXAMPLE 34 



4-rfflf2-frf6-rf2.2-diDhenvlethvlteminoWf2R.3R.4S.5SV5- 
r(ethvlamino)carfaonvn-3.4-dlhvdroxvtetrahvdro-2-ftjrRinvlV-9H-Durin-2- 
20 vhcarbonvl1amlno>ethvl)amino]carbonvll-amino^methvnbenzoicacid 
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A solution of benzyl 4-[({[(2-{[(6-[(2,2Hliphenylethyl)amlno]-9^(2R.3R^^ 
[(ethylamino)carbonyQ-3,4<lihydroxytetrahydro-2-furanyl>^^ 

5 yl)carbonyl]anrilno}ethyl)anriino]carbonyl}amino)methyl]benzoa^ 

55) (150 mg, 0.18 mmol) in ethanol (10 ml) was hydrogenated at room 
temperature over 1 0 % w/w palladlum-on-carfoon (30 mg) for 28 hours at 414 
KPa. The catalyst was removed by filtration through Arbocel (trade mark) and 
solvent evaporated under reduced pressure to afford the title compound as a 

1 0 white powder (26 mg). 

^H-NMR (400 MHz, CD3OD) 6 : 8.40 (1 H, s), 7.80 (2H. d). 7.40 (4H, m). 7.25 
(6H, m), 7.15 (2H, m), 6.10 (1H, m), 4.80 (1H. m), 4.50-4.30 (5H, m), 3.60-3.40 
(4H, m), 3.40-3.20 (2H, m), 1.05 (3H, t). 

15 

LRMS : m/z [M-HT 750. 

EXAMPLE 35 



20 6-rf2,2-DiDhenvlethvl)amin o1 -9-fr2/?.3/?.4S.5SV5-(fethvlamino)carbonvn-3,4- 
dihvdroxvtetrahvdro-2-furanvlV/V42-r((ri-(2-DvridinvlV4- 
Diperidinvl1amino}carbonyl)amino1ethvl)-9H-Durine>2-carboxamide 
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HO OH 

To a solution of 9-{(3aR,4R,6S,6aS)-6-[(ethylamino)carbonyl]-2,2- 
dimethyltetrahydrofuro[3,4H/|[1,3]dioxol-4-yl^6-[(2,2^ 
[{{[1-(2-pyridinylH-piperidinyl]amino}carbonyl)amino]ethyl}-9f^^ 
5 carboxamide (Preparation 71) (20.9 g, 0.0255 moles) In absolute ethanol (200 
ml) was added aqueous hydrochloric add (76.5 ml of a 1A4 solution, 0.0765 
moles) and the resultant solution was heated at 60-65°C for 24 hours. The 
reaction mixture was allowed to cool to ambient temperature and saturated 
aqueous sodium bicarbonate solution (200 ml) was cautiously added. The 

10 resultant mixture was then concentrated in vacuo and the aqueous mixture was 
then extracted with ethyl acetate (200 ml) and then dichloromethane (200 ml). 
The extracts were dried over anhydrous magnesium sulphate which caused the 
deposition of a gum that was redissolved by the addition of dichloromethane 
(100 ml) and methanol (20 ml). The resultant violet solution was then 

15 concentrated in vacuo to give the crude product as a purple foam (20.86 g) that 
was purified by flash chromatography on silica get (600 g) eluting with a 
gradient of 6% v/v methanol in dichloromethane changing to 8% vA^ methanol 
in dichloromethane changing to 10% v/v methanol in dichloromethane changing 
to 15% vN methanol in dichloromethane to give the title compound in several 

20 fractions of varying purity. The major fractbn (1 1 .4 g) was dissolved In 

dichloromethane (264 ml) and was filtered to remove insoluble matter. To this 
solution was added diethyl ether (112 ml) and the resultant cloudy mixture was 
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Stirred at ambient temperature for 1 hour. The solids were then collected by 
filtration and were dried in vacuo. This material was then ground using a pestle 
and mortar and was dried further in vacuo at 50" to give the title compound (9.9 
g) as a fine colourless powder. 

5 

l_RMS (positive atmospheric pressure chemical ionisation) : m/z [MH*] 778. 
^H-NMR (600 MHz. de-DMSO, SO-'C) 8 : 8.80 (0.8H, br t), 8.67 (0.2H, br s), 8.53 
(0.2H. br s), 8.48 (0.8H, s), 8.28 (1H, t), 8.10-8.02 (1 .8H, m), 7.84 (0.2H, br s), 
7.50-7.30 (5H. m). 7.26 (4H, t), 7.14 (2H, t), 6.75 (1H, d), 6.56 (1H, dd). 6.1 1- 

1 0 5.82 (3H, m), 5.65 (1 H, d). 5.57 (0.2H, br s), 5.53 (0.8H, d). 4.72 (0.2H. br s). 
4.68-4.50 ((2.2H. m), 4.36-4.21 (2.8H, m). 4.17 (0.8H, br s). 4.04 (2H. br d), 
3.67-3.55 (1 H. m), 3.40-3.10 (6H. m (partly obscured by water peak)). 2.91 
(0.4H, br s), 2.81 (1 .6H, br t), 1 .74 (2H, br d), 1 .30-1 .16 (2H, m), 0.98 (3H, t). 
Acquiring the NMR spectmm at 70°C results in the disappearance of signals 

1 5 attributable to the observation of more than one confomier at 30°C. 



20 
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10 



15 



20 



The following Preparations describe the preparation of certain intemnediates 
used in the preceding Examples. 



2,6-Dichloro-9H-purine (20 g, 0.11 mol) and 4-toluenesulphonic acid 
monohydiate (0.2 g) were dissolved in ethyl acetate (300 ml), the mixture 
heated to 50°C and a solution of 3,4-dihydro-2H-pyran (12.6 ml, 0.14 mol) in 
ethyl acetate (50 ml) added slowly over 30 minutes. The reaction mixture was 
cooled to room temperature, water (100 ml) added and the pH of the solution 
adjusted to 7 by addition of a saturated aqueous solution of sodium hydrogen 
carbonate. The organic layer was separated, washed sequentially with water 
and brine, dried over anhydrous magnesium sulphate, filtered and the solvent 
removed under reduced pressure. The residue was azeotroped with pentane 
(x 2) to afford the title compound as a slightly impure white solid (30.9 g). 

'H-NI\^R (400 MHz. CDCy S : 8.30 (1H, s), 5.75 (1H, dd), 4.25-4.15 (1H. m), 
3.86-3.70 (1H, m). 2.20-1.60 (6H. m). 

PREPARATION 2 

2-Chloro-A^/2.2-diDhenvlethvlV9-/tetrahvdrD-2HHJvran-2-vl)-9H-DUrin-6-amine 



PREPARATION 1 



2.6-Dichloro-9-ftetrahvdro-2H-Dvran-2-vlV9H-Durine 
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A solution of 2,6-dichloro-9-{tetrahydro-2H-pyran-2-yl)-9H-purine (Preparation 
1) (30.9 g, 0.1 1 mol) in isopropyl alcohol (600 ml) was treated with Af-ethyl-A/- 
5 isopropyl-2-propanamine (47.5ml, 0.27mol) and 2,2-diphenylethylamine (24.8 g, 
0.13 mol) and the resulting mixture heated under reflux for 3 hours. The 
solvent was removed under reduced pressure and the residue azeotroped with 
ethyl acetate. The residue was purified by column chromatography on silica gel 
eluting with a gradient system of ethyl acetate : hexane (40 : 60, by volume) 
10 gradually changing to ethyl acetate : hexane (60 : 40, by volume) to afford the 
title compound as a foam (49.7 g). 

^H-NMR (400 MHz, CDCI3) 8 : 7.95-7.75 (1H, br s). 7.35-7.15 (10H, m), 5.80- 
5.70 (1H, br s), 5.65 (1H, d), 4.35 (1H, m), 4.30-4.18 (1H. br s), 4.10 (1H, d). 
1 5 3.70 (1 H, t), 2.05-1 .95 (2H, m), 1 .95-1 ,80 (1 H. m), 1 .80-1 .55 (3H, m), 

PREPARATION 3 



20 



A/-(2.2-Diphenvlethvl)-2-(methvisulfanvlV9-ftetrahvdro-2H-Dvran-2-vlV-9H-Durin- 
6-amine 
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A solution of 2-chloro-A/"(2.2<liphenylethyl)-9-(tetrahydro-2H-pyran-2-yl)-9f/- 
purin-6-amine (Preparation 2) (49.7 g, 0.1 1 moi) in dry N,N-dimethylfomriamide 
5 (200 ml) was treated with sodium thiomethoxide (10 g, 0.14 mol) and the 
resulting mixture heated under an atmosphere of nitrogen at 100°C for 90 
minutes. The mixture was stinred at room temperature for 72 hours and then 
reheated at 100 for a further 2 hours. The reaction mixture was cooled and 
diluted with water (1000 ml). A suspension was fomied which was extracted 
10 with diethyl ether (x 2). The combined organic layers were washed sequentially 
with water and brine, dried over anhydrous magnesium sulphate, filtered and 
the solvent removed under reduced pressure. The residue was azeotroped 
with diethyl ether followed by pentane to afford the title compound as a foam 
(48.9 g). 

15 

'H-NMR (400 MHz. CDCy 5 : 7.80 (1H, s), 7.20-7.10 (10H, m), 5.70-5.55 (2H. 
d), 4.40-4.20 (3H, m), 4.20-4.05 (1H, m), 3.80-3.65 (1H, m), 2.60 (3H, s), 2.15- 
1.90 (3H. m), 1.90-1.60 (3H, m). 

20 PREPARATION 4 



A/-(2.2-DiDhenvlethvlV2-fmethvlsulfonvlV9-rtetrahvdro-2f/-Dvran-2-vlV9H-purin- 
6-amine 
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A solution of Oxone (trade markXpotassium peroxymonosulphate) (44 g, 71 ,7 
mmol) in water (200 ml) was added dropwise over 2 hours to a solution of A/- 
5 (2,2<liphenylethyl)-2-(niethylsulfanyl)-9-(tetrahydro-2H-pyran-2-yl)-9^ 

amine (Preparation 3) (25 g, 56.2 mmol) and sodium hydrogencarbonate (20 g, 
238 mmol) in acetone (1000 ml) and water (250 ml). The resultant mixture was 
stinred at room temperature for 24 hours, filtered and the residue washed with 
acetone. The acetone was removed from the filtrate under reduced pressure 

10 and the resulting aqueous residue extracted with ethyl acetate and then 

dichloromethane. The combined organic layers were washed with brine, dried 
with anhydrous magnesium sulphate, filtered and the solvent removed under 
reduced pressure. The residue was triturated with diethyl ether, filtered, 
washed with diethyl ether and pentane and then dried to afford the title 

15 compound as a white solid (20.32 g). 

^H-NMR (400 MHz, CDCI3) 6 : 8.00 (1H, s), 7.35-7.15 (10H, m), 6.05-5.95 (1 H, 
br s), 5.75 (1H, d), 4.40-4.35 (1H, m), 4.35-4.20 (2H, br s), 4.15^.05 (1H, m), 
3.75 (1H, t), 3.30 (3H. s), 2.18-2.05 (1H, m), 2.05-1.98 (1H, m), 1.98-1.80 (1H, 
20 m), 1.80-1 .60 (3H,m). 



PREPARATION 5 
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6-rf2.2-DiDhenviethvltaminoV9-ftetrahvdro-2H-Dvran-2-vlV9^^ 
carbonitrile 




5 

A solution of A/-(2,2<liphenylethyl)-2-(methylsulfonyl)"9-(tetrahydrch2/f pyra 
yl)-9H-purin-6-amine (Preparation 4) (20.1 g, 42.1 mmol) in dry N,N- 
dimethylfbnmamide (100ml) was treated with potassium cyanide (5.5 g, 84.6 
mmol) and the mixture heated at 1 20''C for 24 hours under a nitrogen 

10 atmosphere. The mixture was cooled to room temperature, poured into water 
(1000 ml) and stirring continued for a further 1 hour. The resultant solid was 
filtered and washed several times with water. The solid was then dissolved In 
dichloromethane and tiie solution washed with water, dried wrtii anhydrous 
magnesium sulphate, filtered and the solvent removed under reduced pressure. 

15 The residue was azeotroped with dietiiyl ether (twice) to afford the title 
compound as an oil (17 g). 



20 



^H-NMR (400 MHz. CDCy 5 : 8.00 (1H, s), 7.40-7.20 (10H, m), 6.00-5.75 (1H, 
br s), 5.70 (1H. d), 4.40-4.20 (3H, m), 4.20-4.10 (1H. m). 3.80-3.70 (1H. m), 
2.20-1,90 (3H. m). 1.90-1.60 (3H, m). 
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PREPARATION 6 



6-r(2.2-Diphenylethvl)amino]-9H"purine-2-carfaonitrile 




A solution of 6-[(2,2<liphenylethyl)amino]-9-(tetrahydit>-2H-pyran-2-yl)-9H 
purine-2-carbonitrile (Preparation 5) (17 g, 40.1 mmol) in ethanol (850 ml) was 

10 treated with 2 N aqueous hydrochloric acid (50 ml) and the mixture stirred at 
room temperature for 24 hours. The solvent was removed under reduced 
pressure, the residue dissolved in ethanol and the solvent again removed under 
reduced pressure. Theresiduewastriturated with diethyl ether, filtered, 
washed with diethyl ether and pentane, and dried to afford the titie compound 

15 as a solid (13,6 g). 

^H-NMR (400 MHz, DMSOde) S : 8.30 (1H, s). 8.20-8.05 (1H, br s), 7.40-7.10 
(10H, m), 4.60^.40 (1.4H, m), 4.20-4.00 (1.6H, m). 
LRMS (thermospray) : m/z [MHT 341. 

20 

PREPARATION 7 



Methyl 6-f(2.2-diphenylethvl)amino1-9H-purine-2-cartx>xvlate 
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A solution of 6-[(2,2-diphenylethyl)aminol-9«-purine-2-carbonitrile (Preparation 
5 6) (5.0 g, 14.7 mmol) and sodium methoxide (4.0 g, 74.1 mmol) in methanol 
(300 ml) was heated under reflux for 24 hours. Further sodium methoxide (2.0 
g, 37 mmol) and methanol (100 ml) was added and heating continued for a 
further 24 hours. The reaction mixture was allowed to cool and the solvent 
removed under reduced pressure. The residue was dissolved in 

10 tetrahydroftjran (THF) (375 ml), 2N aqueous hydrochloric add (1 25 ml) added 
and the mixture stirred at room temperature for 24 hours. The THF was 
removed under reduced pressure and the suspensfon bas'rfied to pH 7 witii 
saturated aqueous sodium bicarbonate solution. Ethyl acetate (100 ml) was 
added and the white solid consisting mainly of the desired product filtered, 

1 5 washed with a littie water and ethyl acetate and dried. Purification by column 
chromatography on silica gel eluting witii a gradient system of dichloromethane 
: methanol (90 : 10. by volume) gradually changing to dichloromefliane : 
methanol (75 : 25, by volume) afforded the title compound as a white solid, 1.25 
g (25%). Evaporation of the ethyl acetate fiftrate provided 2.6 g of the starting 

20 material. 

^H-NMR (400 MHz, CDCI3) 8 : 12.40 (1H, br s). 8.05 (1H, s). 7.55 (1 H, s), 7.30- 
7.20 (10H, m). 4.80 (2H, m). 4.75 (1H, m), 3.80 (3H. s). 
LRMS (tiiennospray) : m/z [MH*] 375. 
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PREPARATION 8 

Methvl94f2ff,3R4R5SV3.4-bisfben20vloxv)--5-r(eth^ 
5 tetrahvdrO"2-ftjranyl}-6-r(2,2->diDhenvlethyl)amir^^ 




1 0 A suspension of methyl 6-[(2,2-diphenylethyl)amino]-9H-purine-2-cart)oxylate 
(Preparation 7) (440mg, 1.18 mmol) in 1,1,1-trichloroethane (25 ml) was treated 
with N,0-bis(trimethylsilyl)acetamide (1.7 ml, 6.95 mmol). The mixture was 
heated under reflux for one hour. The solution was allowed to cool to room 
temperature and the solvent removed under reduced pressure. The residue 

1 5 was treated with a solution of (2S,3S,4R,5R)- and (2S,3S,4R,5S)-5-<acetyloxy)- 
4-(benzoyloxy)-2-[(ethylamino)carbonyl]tetrahydro-3-furanyl benzoate 
(Preparation 14) (620 mg, 1 .4 mmol) in anhydrous toluene (25 ml) and then 
with trimethylsilyl trifluoromethanesulfbnate (0.26 ml, 1.42 mmol). The resulting 
solution was then heated at 1 10 ""C under a nitrogen atmosphere for 2.5 hours. 

20 The mixture was cooled to room temperature, diluted with ethyl acetate (200 
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ml) and washed with a saturated aqueous solution of sodium hydrogen 
carlwnate. The organic layer was separated, dried over anhydrous magnesium 
sulphate, fittered and the solvent removed under reduced pressure. The 
residue was purified by column chromatography on silica gel eluting in a 
5 gradient manner with dichloromethane : ethyl acetate (5 : 1 , by volume) then 
dichloromethane : ethyl acetate (1 : 1, by volume) to afford the title compound 
as a foam (540 mg, 60 %). 

'H-NMR (400 MHz, CDCy 5 : 8.10 (3H. m), 7.80 (2H, d), 7.60 (1H, m), 7.50- 
10 7.40 (4H. m). 7.35-7.20 (16H, m), 6.40 (1H, m), 6.20 (2H, m). 5.90 (1H, m), 
4.90 (1H. d), 4.40 (3H. m), 4.00 (3H. s), 3.55 (1H. m), 3.35 (1H, m). 1.15 (3H, t). 
LRMS (thennospray) : m/z [MNa*] 777. 

PREPARATION 9 

15 

Methvl6-rf2.2-diDhenvlethvl^minol-9-fr2/?.3R4S.5SV5-f(ethvlaminoV;arbonvn- 
3.4-dihydroxytetrahvdro-2-furanvlV9H-purine-2-carboxvlate 




20 

A solution of methyl 9-{(2R,3R,4R,5S)-3,4-bis(benzoyloxy)-5- 
[(ethylamino)carbonyl]-tetrahydro-2-furanyl}-6-[(2,2-diphenylethyl)amino]-9«- 
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purine-2-carboxylate (Preparation 8) (3.4 4.5 mmol) and sodium carix)nate 
(50 mg) in dry methanol (60 ml) was stirred at room temperature for four hours. 
Solvent was removed under reduced pressure and the residue taken up in a 
mixture of dichloromethane : methanol (95 : 5, by volume, 60 ml). Inorganic 
5 salts were filtered off and the filtrate evaporated under reduced pressure. The 
residue was triturated with diethyl ether, filtered off and dried to yield the title 
compound as a white solid, (2.4 g, 98 %). 

^H-NMR (400 MHz, de-DMSO) 8 : 8.60 (1H, m), 8.15 (2H, br s), 7.40-7.15 (10H, 
10 m), 6.00 (1H, br m). 5.60 (1H, brs), 5.50 (1H, br s), 4.60-4.40 (3H, m), 4.30 
(1H, s). 4.10-4.05 (2H, m), 4.00-3.80 (3H, m). 3.20 (2H, m), 1.00 (3H, t). 
LRMS (thermospray) : m/z [MH1 547. 

15 PREPARATION 10 

A/-(2-AmlnoethvlV64f2.2-diDhenvlethvlteminol-9-ff2/?.3R4S,5SV-5- 
rfethvlamino)carbonvn-3.4<lihydroxvtetrahvdrD-2-furanvlV9A^purine-2- 
. carboxamide 
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A mixture of methyl 6-[(2,2-diphenylethyl)amlno]-9-{(2R,3/?,4S,5S^5- 
[(ethylamino)carbonyq-3,4-dihydroxytetrahydro-2-furanyl}-9H-purine-2- 
caitoxylate (Preparation 9) (1.1 g, 2 mmol) and 1 ,2-ethylenediamine (1.1 g, 
18.3 mmol) was heated at 105 C for 2.5 hours. The mixture was dissolved In a 
5 little dichloromethane and purified by column chromatography on silica gel 
eluting with dichloromethane : methanol : concentrated aqueous ammonia (85 
: 15 : 1 .5, by volume). After evaporation of appropriate firactions the residue 
was triturated with diethyl ether, filtered and dried to yield the target compound 
as a white solid, (0.99 g, 86 %). 

10 

^H-NMR (400 MHz, CDQa) 6 : 8.75 (IH, br s), 8.60 (1H, br s). 7.50 (1H, br s). 
7.40-7.20 (10H. m), 6.90 (IH. d). 6.10 (1H, br s). 5.05 (1H, s), 4.55 (IH. s), 
4.45-4.20 (4H, m), 3.50-3.35 (4H. m), 2.95 (2H. t). 1.25 (3H. t). 
LRMS (thermospray) ; m/z [MH*] 575. 



PREPARATION 11 

f3aS.4S.6R6a/?VA/- Ethvl-6-methoxv-2.2-dimethvltetrahvdrofijmf 3, 4. 
20 f/iri .31dioxole-4-carijoxamide 




Oxalyl chloride (14.0 ml. 160 mmol) was added dropwise to a stined solution of 
25 (3a/?,4S,6R,6a/?)-6-methoxy-2,2-dimethyltetrahydroftjro[3,4-dI[1 ,3]dioxole-4- 
carboxylic acid (J. Amer. Chem. Soc, 80, 5168-5173 (1958)) (23.30 g, 107 
mmol) in anhydrous dichloromethane (120 ml) and N.N-dimethylformamide (2 
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drops) and the mixture stirred at room temperature for 3 hours until gas 
evolution had ceased. TLC analysis showed that some starting material still 
remained and therefore further N,N-dimethylformamlde (2 drops) was added 
and stim'ng continued for 1 hour. The solvent was removed under reduced 
5 pressure and the residue azeotroped with anhydrous dichioromethane (x 2). 
The residue was dissolved in anhydrous dichioromethane (200 ml) and the 
solution treated dropwise with ethylamine (2 M solution in tetrahydroturan, 140 
ml, 280 mmol). This solution was allowed to stand at room temperature for 48 
hours. Diethyl ether (250 ml) was added and the mixture stirred for 15 minutes. 
10 The mixture was filtered and the solvent removed firom the filtrate under 
reduced pressure. The residue was purified by column chromatography on 
silica gel eluting with a gradient system of dichioromethane gradually changing 
to dichioromethane : ethyl acetate (44 : 66, by volume) to afford the tlUe 
compound as a yellow solid (24.70 g). 

15 

^H-NMR (400 MHz. CDCyS : 6.53 (1H, br m), 5.12 (1H, dd). 5.07 (1H, d), 4.60 
(1H. d), 4,54 (1H, dd), 3.46 (3H, s), 3.32 (2H. m), 1.51 (3H, s), 1.34 (3H. s). 
1.15 (3H,t). 

LRMS (thermospray) : m/z [MH*] 246. 

20 

PREPARATION 12 

(2S,3S.4R,5RV and f2S.3S.4R,5SV/V-ethvl-3.4<iihvdroxv-5-metiioxvteti-ahvdro- 
2-furancarboxamide 

25 

/^H3 
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A solution of (3aS,4S,6R,6a/?)-A^ethyI-6-methoxy-2,2- 
dimethyltetrahydrofuro[3,4-c/l[1,3]dioxole-4-carboxamide (Preparation 1 1 ) 
(24.60 g, 100 mmol) and pyridlnium p-toluenesulphonate (2.50 g, 10 mmol) in 
methanol (500 ml) was heated under reflux for 18 hours. NMR analysis showed 
5 that some starting material still remained and therefore the solvent was 

removed under reduced pressure. The residue was dissolved In methanol (500 
ml) and heated under reflux for 8 hours. NMR analysis showed that some 
starting material still remained therefore the solvent was removed under 
reduced pressure, the residue dissolved in methanol (600 ml) and heating 
1 0 under reflux continued for 24 hours. The solvent was removed under reduced 
pressure and the residue azeotroped with dichloromethane (x3) to afforcl the 
title compound as an oil and as a mixture of a and p anomers (20.50 g). 

'H-NIVIR (400 MHz, CDCy S : 6.58 (1H. br m). 4.99 (0.25H, d), 4.94 (0.75H. d). 
1 5 4.46 (0.25H, d), 4.37 (1 .5H, m). 4.24 (0.25H, dd). 4.05 (1 H, m). 3.52 (0.75H, s), 
3.47 (2.25H. s), 3.30 (2H. m), 1.16 (3H, m) 



20 (2S.3S.4f?.5/?>- and f2S.3S.4f?.5SV4-rB6n7n vloxvV2-rfethvlaminotoarbQnvn-'i- 
methoxvtetrahvdro-3-furanvl benzoate 



PREPARATION 1.-^ 
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A solution of benzoyl chloride (30.0 ml, 259 mmol) in dichloromethane (100 ml) 
was added slowly to a solution of (2S,3S,4R,5R)- and (2S,3S,4R,5S)-A/-ethyl- 
3,4-dihydroxy-5-metiioxytetrahydro-2-furancarboxamide (Preparation 12) 
5 (20.50 g, 100 mmol) and pyridine (33.0 ml, 409 mmol) in dichloromethane (400 
ml) and the resulting mixture was stinred at room temperature for 18 hours. The 
solvent was removed under reduced pressure and tiie residue partitioned 
between diethyl ether and aqueous hydrochloric acid (1 M, 300 ml). The layers 
were separated and tfie aqueous layer re-extracted with diethyl ether. The 

1 0 organic layers were combined, washed sequentially with water and brine, dried 
over anhydrous magnesium sulphate, filtered and the solvent removed under 
reduced pressure. The residue was purified by column chromatography on 
silica gel eluting witii a gradient system of dichloromethane : diethyl ether (95 
:5, by volume) gradually changing to dichloromethane : diethyl ether (80 : 20, 

15 by volume) to afford the titie compound as an oil and as a mixture of and 
anomers (37.0 g). 

'H-NMR (400 MHz, CDCys : 8.16 (0.5H. d), 7.95 (1.5H, d), 7.88 (1.5H, d), 
7.81 (0.5H, d), 7.25-7.66 (6H, m), 6.65 (1H, br m), 5.88 (1H, m), 5.60 (0.75H, 
20 dd), 5.46 (0.25H, d), 5.23 (0.75H, d), 5.17 (0.25H, t). 4.80 (1H, m), 3.59 (2.25H, 
s), 3.49 (0.75H, s), 3.39 (2H. m), 1.23 (3H. t) 

PREPARATION 14 



25 (2S.3S.4R.5RV and f2S,3S.4R,5SV5-f AcetvloxvV4-fbenzovloxvV2- 
r(ethvlamino)carbonvntetrahvdro-3-furanvl benzoate 
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>-0H. 




A solution of (2S,3S,4R.5R)- and (2S,3S,4/?.5S)-4-(benzoyloxy)-2- 
[(ethylamino)cart)onyl]-5Hfnethoxytetrahydro-3-iuranyl benzoate (Preparation 

5 1 3) (37.0 g, 89.6 mmol) in a mixture of acetic acid (330 ml, 5.77 mol) and acetic 
anhydride (67 ml, 709 mmol) was cooled to -10°C. then treated dropwise with 
aqueous hydrochloric acid (12 N, 7.0 ml,132 mntol). The mixture was stinped for 
1 8 hours during which time it was allowed to warm up to room temperature. 
After cooling the mixture to 0°C, water (1000 ml) was added slowly to the 

1 0 mixture and then it was extracted with ethyl acetate (3 x 500 ml). The organic 
layers were combined, washed sequentially w'rth water, a saturated aqueous 
solution of sodium hydrogen cariDonate and brine, then dried over anhydrous 
magnesium sulphate, filtered and tiie solvent removed under reduced pressure. 
The residue was purified by column chromatography on silica gel eluting with a 

1 5 gradient system of diethyl ether : pentane (66 : 44, by volume) gradually 
changing to diettiyl ether. The residue was Hirtiier purified by column 
chromatography on silica gel eluting witii a gradient system of dichloromethane 
: diethyl etiier (95 : 5. by volume) gradually changing to dichlorometiiane : 
dietiiyl ether (90 : 10, by volume) to afford the titie compound as a mixture of a 

20 and p anomers (15.40 g). 

^H-NMR (400 MHz, CDCI3) 6 : 8.12 (0.8H, d). 7.97 (1 .2H, d), 7.92 (1 .2H. d), 
7.79 (0.8H, d), 7.24-7.65 (6H, m). 6.73 (0.4H, d), 6.62 (0.4H, br m). 6.46 (0.6H, 
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10 



15 



br m), 6.42 (0.6H, d). 6.07 (0.4H, dd). 5.95 (0.6H, t), 5.72 (0.6H, d). 5.44 (0.4H. 
t), 4.94 (0.4H, d). 4.86 (0.6H, d), 3.36 (2H. m), 2.17 (1.8H, s), 2.10 (1.2H, s). 
1.20 (3H,m). 

PREPARATION 15 

Methyl 9-((2R3R.4R.5RV3.4-bis(acetvloxvV5-r(a(^Moxv)methvntetrahvdr^^ 
1liranyl}-6-f(2.2<liphenv[ethvl)aminoV9H-purine-2-cari3oxvl^ 



A suspension of methyl 6-[(2,2-diphenylethyl)amino]-9H-purine-2-carboxylate 
(Preparation 7) (1 .5 g, 4.02 mmol) in 1 ,1 ,1-trichloroethane (40 ml) was treated 
with N,0-bis(trimethylsilyl)acetamide (4.8 ml, 19.6 mmol). The mixture was 
heated under reflux for two hours. The solution was allowed to cool to room 
temperature and the solvent removed under reduced pressure. The residue 
was talcen up in anhydrous toluene (40 ml) and 1 ,2,3,5-tetra-O-acetyHi-D- 
ribofuranose (1.65 g, 5.19 mmol) and trimethylsilyl trifluoromethanesulfonate 
(0.98 ml, 5.43 mmol) added. The resulting solution was heated under reflux 
under a nitrogen atmosphere for 3 hours. The mixture was cooled to room 
temperature, diluted with ethyl acetate (200 ml) and washed with a saturated 
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aqueous solution of sodium hydrogen carbonate. The organic layer was 
separated, dried over anhydrous magnesium sulphate, filtered and the solvent 
removed under reduced pressure. The residue was purified by column 
chromatography on silica gel using gradient elution with ethyl acetate : pentane 
5 (70 : 30, by volume) then ethyl acetate : pentane (80 : 20, by volume) then ethyl 
acetate to afford the title compound as a foam (2.05 g). 

^H-NMR (400 MHz. CDCI3) 5 : 8.00 (1 H. br s). 7.35-7.20 (1 1 H. m). 6.25 (1 H, m). 
5.85-5.70 (3H. m), 4.50-4.30 (5H. m), 4.00 (3H, s). 2.15 (3H. s). 2.10 (3H. s), 
10 2.05 (3H,s). 

LRMS (thermospray) : m/z [MNa*] 655 

PREPARATION 16 

15 

Methyl 9-f(2R3R.4S.5/?V3.4-dihvdroxv-5-(hvdroxvmethvntetrahvdro-2-furanvl1- 
6-r(2.2"diphenvlethvnamino1-9H-Durine-2-carboxvlate 




20 

A solution of methyl 9-{(2/?,3R,4R,5f?)-3,4-bis(acetyloxy)-5-[(acetyloxy)methyl]- 
tetrahydro-2-furanyt}-6-[(2,2-diphenylethyl)amino]-9H-purine-2-carboxylate 
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(Preparation 15) (2.0 g, 3.17 mmol), sodium carbonate (35 mg) and dry 
methanol (46 ml) was stirred at room temperature for 3.5 hours. The solvent 
was removed under reduced pressure and the residue was purified by column 
chromatography on silica gel using a gradient eiution with dichloromethane : 
5 methanol (94 : 6, by volume) then dichloromethane : methanol (92 : 8, by 
volume) to afford the title compound as a white powder (1 .5 g). 

'H-NMR (400 MHz. CDCI3) 5 : 7.80 (1H, br s). 7.35-7.20 (10H. m), 5.95 (1H, br 
s). 5.75 (2H. m). 5.10 (1H, m), 4.90 (1H, br s), 4.40 (3H, m), 4.30 (IH. s), 4.15 
10 (IH. m), 3.90 (IH, m). 3.80-3.70 (4H. m); 3.15 (IH. s). 
LRMS (themiospray) : mfe [MNaT 528 



A^g-AminoethvlV94f2R.3R.4S.5RV3.4Kiihvdroxv-5-fhvdroxvmethvlHetrah 
2-1ijranvn-6-rf2,2-diDhenvlethvl)amino1-9H-Durine-2-carboxamide 



A mixture of methyl 9-[(2/?.3/?,4S,5/?)-3,4-dihydroxy-5- 
(hydroxymethyl)tetrahydro-2-furanyl]-6-[(2,2-diphenylethyl)aminol-9H--purine-2- 



PREPARATION 17 




OH 



20 
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carboxylate (Preparation 16) (0.52 g, 1.03 mmol) and 1,2-ethylenediamine (0.6 
g, 10 mmol) was heated at 105 C for 3 hours. The mixture was dissolved in a 
little dichloromethane and purified by column chromatography on silica gel 
eluting with dichloromethane : methanol : concentrated aqueous ammonia (85 
5 : 1 5 : 1 .5, by volume). After evaporation of appropriate fractions the residue 
was triturated with diethyl ether, filtered and dried to yield the target compound 
as a white solid, (0.43 g, 78 %). 

^H-NMR (400 MHz, CDCI3) 8 : 8.00 (1H, s), 7.30-7.15 (12H, m), 5.85 (1H, d). 
1 0 4.70 (1 H. t). 4,40-4,30 (2H. m), 4.30-4.1 0 (3H, m), 3.95-3.85 (1 H. m), 3.80-3.70 
(1H. m), 3.50-3.40 (2H, m). 2.80 (2H, m). 
LRMS (thenmospray) : m/z \MH*] 534. 



15 PREPARATION 18 

A/-{2-(1 -PiperidinvltethvlVI H-imidazole-1 -carboxamide 




20 

2-(1-Piperidinyl)ethylamine (1.28 g, 10 mmol) was added to a stimed solution of 
N,N'-carbonyldiimidazole (1.62 g. 10 mmol) in THF (25 ml) at room 
temperature. The reaction mixture was stirred ovemight and the solvent 
removed by evaporation under reduced pressure. The residue was partitioned 
25 between ethyl acetate (100 ml) and water (50 ml), the ethyl acetate layer 
separated, washed w'rth brine (30 ml) and dried (Na2S04). Evaporation of 
solvent under reduced pressure yielded the title compound as a white solid (1.8 

g). 
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^H-NMR (400 MHz, CDCys : 8.10 (1H. s). 7.35 (1H, s), 7.10 (1H, s), 6.80 (1H, 
br s). 3.45 (2H, m). 2.55 (2H, m). 2.50-2.30 (4H, m). 1.60-1,40 (6H, m). 



Ar,A/^-Diisopropyl-1 ,2-ethanediamine (1 g, 6.94 mmol) was added to a stirred 
solution of N,N'-carbonyldiimidazole (1.12 g, 6.94 mmol) in dichloromethane (50 
ml) at room temperature. The reaction mixture was stInBd for one hour and 
diluted with dichloromethane (50 ml), washed with water (60 ml), dried 
15 (anhydrous magnesium sulfate) and the solvent removed under reduced 
pressure. This gave the titie compound as a white solid (600 mg). 

^H-NMR (400 MHz, CDCI3) 5 : 8.05 (1H. s), 7.25 (1H. s). 7.05 (1H, s). 6.65 (1H. 
br s). 3.40-3.35 (2H, m), 3.10-3.00 (2H, m), 2.75-2.70 (2H, m), 1.05-1.00 (6H. 
20 m). 



PREPARATION 19 



A/-r2-(Diisopropvlamino)ethvlV1 H-imidazole-1 -carboxamide 




'3 



PREPARATION 20 



25 2-r2-(4-lsopropvl-1 -piperidinvnethvll-l H-isoindole-1 ,3f 2HVdione 
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A solution of 4-isopiopylpiperidine (3.3 g, 20.2 mmol), N-(2- 
bromoethyl)phthalimide (5.4 g, 21 .3 mmol), potassium cart)onate (5.9 g. 45.4 
5 mmol) and acetonttrile (100 ml) and was heated under reflux for 2.5 houre then 
stirred at room temperature ovemlght. The solvent was removed under 
reduced pressure and the residue partitioned between ethyl acetate (100 ml) 
and water (100 ml). The organic layer was separated and the aqueous layer 
extracted with Hirther ethyl acetate (100 mi). The combined organic extracts 
1 0 were dried (Na2S04) and the solvent removed by evaporation under reduced 
pressure. The resulting oil was purified by column chromatography on silica gel 
eluting with a gradient system of dichloromethane changing to dichloromethane 
: diethyl ether (50 : 50, by volume) changing to diethyl ether to afford the title 
compound (3.3 g). 

15 

^H-NMR (400 MHz. CDCy 8 : 7.80 (2H. m), 7.70 (2H, m). 3.80 (2H, t), 3.00 (2H, 
m), 2.60 (2H. t), 1.95 (2H, m), 1.60 (2H, m), 1.40 (1H, m), 1.20 (2H, qd). 0.95 
(1H, m), 0.80 (6H,d). 
LRMS (thermospray) : m/z \MH*] 301 

20 

PREPARATION 21 
2-(4-lsoDropvl-1-piDeridinvl)ethvlamine 

25 




wo 01/94368 PCT/roOl/00973 

112 



A solution of 2-[2-(4-isopropyl-1-piperidinyl)ethyl]-1HHSoindole-1 .3(2H)-dione 
(Preparation 20) (3.2 g, 10.6 mmol) in a 33 % w/w solution of methylamine in 
ethanol (60 ml) was heated under reflux for three hours. The solvent was 
5 removed under reduced pressure, further ethanol added (60 ml) and the 
solvent again removed under reduced pressure. The residue was suspended 
In dichloromethane (100 ml) and the solid filtered off. This was washed with 
dichloromethane (100 ml). The filtrate was evaporated under reduced pressure 
and the resulting oil purified by column chromatography on silica gel elating 
10 with dichloromethane : methanol : 0.88 aqueous NH3 solution (90 : 10 : 1, by 
volume) to give a colourless oil. Bulb-to-bulb distillation (1 50-160 ""C, 4kPa) 
yielded the title compound (1.0 g, 55 %). 

^H-NMR (400 MHz, CDCI3) 5 : 2.90 (2H, m). 2.80 (2H. t). 2.40 (2H, t). 1 .95 (2H, 
15 m), 1.65 (2H. m). 1.40 (1H, m), 1.30-1.20 (4H. m). 1.00 (1H. m), 0.85 (6H. d). 
LRMS (thennospray) : m/z [MHT 1 71 . 

PREPAIRATION 22 
20 A/-f2-(4-lsopropyH-piperidinvnethvn-1 H-imidazole-l -carboxamide 




Prepared from 2-(4-isopropyl-1-piperidinyl)ethylamine (Preparation 21) and 
25 N.N'-carbonyldilmidazole by a similar procedure to Preparation 1 9. 



'H-NMR (400 MHz, CDCI3) 5 : 8.10 (1H. s). 7.35 (1H. s), 7.10 (1H, s), 6.80 (1H, 
br s), 3.45 (2H. m), 2.55 (2H. m), 2.50-2.30 (4H. m), 1.60-1.40 (6H. m). 
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PREPARATION 23 



A^-lsopropylcvclopentanamine 



5 




CH 



'3 



Peariman's catalyst (20% w/W palladium hydroxide-on-carbon) (1 .5g) was 
added to a solution of cyclopentylamine (15 ml, 0.21 mol) in acetone (200 ml). 
The reaction mixture was stinted under an atmosphere of hydrogen gas at 
10 414kPa (60psi). After stining for 16 hours the reaction mixture was filtered 
through Arbocel (trade marl^) and the solvent removed under reduced pressure 
to give the title compound (15 ml) as a thin oil. 

^H-NMR (400 MHz. CDCI3) 5: 3.20-3.10 (1H, m), 2.90-2.80 (1H, m). 1.95-1.85 
15 (2H, m), 1.75-1.45 (4H. m). 1.35-1.20 (2H. m). 1.10-1.00 {6H, m). 



PREPARATION 24 



20 



fCyclopentvlfisooroovhaminolacetonitrile 
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Hydroxyacetonitrile (8.2ml of a 70% w/w solution in water, 0.1 mol) was added 
to a solution of W-isopropylcyclopentanamine (1 143g, 0.09mol) (Preparation 
23) in ethanol (60ml). The reaction mixture was heated under reflux for 3 hours, 
allowed to cool and the solvent removed under reduced pressure. The residue 
was purified by chromatography on silica gel eluting with dichloromethane : 
methanol (98 : 2, by volume) to give the title compound (14.1g) as a clear oil. 

^H-NMR (400 MHz. CDCI3) 8: 3.60-3.50 (2H, s), 3.30-3.20 (2H. m). 2.00-1.85 
(2H, m), 1.80-1.55 (4H. m), 1.45-1.30 (2H, m), 1.15-1.05 (6H, m). 



PREPARATION 25 



Af^-CvcloDentvl-A/^-isoDropvl-1.2-ethanediamlne 




15 

Lithium aluminium hydride (66m! of a 1 molar solution in tetrahydroluran, 
0.066mol) was added to a stin-ed solution of 

[cyclopentyl(isopropyl)amino]acetonitrile (lOg, 0.66mol) (Preparation 24) in 
tetrahydrofuran (100ml) at 0°C. The reaction mixture was stinred at 0°C for 20 

20 minutes and then heated under reflux for 2 hours. The reaction mixture was 
allowed to cool to room temperature and left to stand ovemight. The reaction 
mixture was cooled in an icebath and treated dropwise with 4.8ml of a 7.5% 
w/w aqueous sodium hydroxide solution followed by 7.4 ml of water. The 
solvent was removed under reduced pressure and the residue slunried with 

25 diethyl ether (200ml) for 30 minutes and then filtered. The filtrate was 
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lis 



evaporated under reduced pressure to give the title compound as a oolouriess 



oil (10.30g). 

^H-NMR (400 MHz, CDCye: 3.10-2.95 (2H, m). 2.70-2.60 (2H, m), 2.50-2.40 
5 (2H, m), 1 .80-1 .45 (1 OH, m). 1 .050.95 (6H. m); 

LRMS (themiospray) ; m/z \MH*] 171 . 



Prepared from A/^-Cyclopentyl-AT-isopropyl-l .2-ethanediannine (Preparation 25) 
and N,N'-carfoonyldiimidazole a similar metliod to Preparation 19. 

'H-NMR (400 MHz, CDCI3) 5 : 8.10 (1H, s). 7.35 (1H, s), 7.10 (1H, s). 6.80 (1H, 
br s). 3.45 (2H. m), 2.55 (2H, m). 2.50-2.30 (4H, m), 1.60-1 .40 (6H. m). 



20 PREPARATION 27 



PREPARATION 26 



10 



AM2-fCvclopentvtrisopropvl)amino1ethvlV-1 H-imidazole-1 -cartx)xamide 




fCvdohexvinsopropvl)aminolacetonitrile 
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Prepared from W-isopropylcyclohexylamine and hydroxyacetonitrile by a similar 
method to Preparation 24. 

5 ^H-NMR (400 MHz. CDCI3) S: 3.55 (2H. s), 3.20 (1 H. m), 2.65 (1 H, m). 1 .85- 
1.70 (4H, m). 1.30-1.20 (4H, m). 1.10 (8H, m). 

PREPAIRATION 28 

10 AT-Cycloliexyl-Ar-isoprDpvl-l ■2-etlTanediamine 




Prepared from [cyclohexyl(isopropyl)amlno]acetonitrile (Preparation 27) by a 
similar method to Preparation 25. 

15 ^H-NMR (400 MHz, CDCI3) 5: 3.00 (1H. m), 2.60 (2H, m). 2.50 (2H. m). 2.40 
(1H. m). 1.75-1.65 (4H, m), 1.25-1.10 (4H, m), 1.05-0.90 (8H, m). 



20 



PREPARATION 29 
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A/-(24Cvclohexvlf isoproDvnaminolethvlVI H-imidazole-1 -carboxamide 




Prepared from AT-cyclohexyl-AT-isopropyl-l ,2-ethanecliamine (Preparation 28) 
and N,N'-carbonyldiinnidazole by a similar mettiod to Preparation 19. 

5 

M-HMR (400 MHz, CDCI3) 8 : 8.05 (1H, s), 7.30 (1H, s), 7.10 (1H, s), 6.65 (1 H, 
br s). 3.40 (2K m), 3.10 (2H, m), 2.75 (2H. m). 2.45 (1H. m), 1.80-1.60 (4H. m), 
1.30-120 (4H, m), 1.10-1.00 (8H. m). 

10 

PREPARATION 30 



AH;i -(2-Pvridinyl>4-P'P®"d'"vn-1 H-imidazole-1 -carboxamide 



/r-tJ^H^ 



1 5 Prepared from 1 -(2-pyridinyl)-4-aminopiperidine (WO 99/65895) and N,N'- 
cartxtnyldiimidazole by a similar method to Preparation 19. 



^H-NMR (400 MHz. CDCI3) 5 : 8.15 (1H, m). 8.05 (1H. s), 7.45 (1H. m), 7.20 
(1H. s), 7.00 (1H. s). 6.65 (1H. m), 6.55 (1H. m), 5.90 (1H, d). 4.25 (2H. d), 4.05 
20 (1 H. m), 2.95 (2H. t), 2.10 (2H. d), 1 .55 (2H. t). 
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PREPARATION 31 



A/-(3>AminoDroDvlV64f2^-diDhenvlethvlteminol-94f2R3R4S.5SV^ 
rfethvlamlno^carfaonvn"3.4<lihvdroxvtetrahvdrD-2-fura 

5 carboxamide 




A mixture of methyl 6-[(2,2"diphenylethyl)amino]-9-{(2f?,3R,4S,5S)-5- 
10 [(ethylamino)carbonyl]-3,4HJihydroxytetrahydro-2-furanyl)-9 

carboxylate (Preparation 9) (0.35 0.64 mmol) and 1,3-diaminopropane (0.45 
6.1 mmol) was heated at 100 °C for 3 hours. The mixture was dissolved in a 
little dichloromethane and purified by column chromatography on silica gel 
eluting with a gradient system of dichloromethane : methanol : concentrated 
1 5 aqueous ammonia (80 : 20 : 1 .2, by volume) changing to dichloromethane : 
methanol : concentrated aqueous ammonia (88 : 12 : 2, by volume). After 
evaporation of appropriate fractions the residue was triturated with diethyl 
ether, filtered and dried to yield the target compound as a white solid. (0.22 g, 
58 7o). 

20 
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^H-NMR (400 MHz. CDCI3) 5 : 8.40 (1 H, br s). 7.35-7.15 (10H, m). 6.30 (1 H. m), 
4.70-4.50 (3H. m), 4.404.20 {3H. m), 3.50 (2H, m), 3.30 (2H, m). 2.85 (2H, m). 
1.80 (2H, m), 1.10(3H,t). 
LRMS : m/z [MH*] 590. 

5 

PREPARATION 32 

Trans-N-f4-AminocvclohexvlV^4(2.2'-diphenvleth\^)aminoV94f^ 
10 rfethvlamino^carbonvl1-3.4-dihvdroxvtetrahvdro-2-fura 
carboxamide 




1 5 A mbcture of methyl 6-[(2,2-<llphenylethyl)amino]-9-{{2R,3f?,4S.5S)-5- 
[(ethylamlno)carbonyl]-3,4Hlihydroxytetrahydro-2-furany^ 
carboxylate (Preparation 9) (0.35 g, 0.64 mmol) and trans-1,4- 
diamlnocyclohexane (0.6 g, 6.14 mmol) was heated at 105 °C for 3 hours. The 
mixture was dissolved in a little dichloromethane and purified by column 

20 chromatography on silica gel eluting with a gradient system of dichloromethane 
: methanol : concentrated aqueous ammonia (80 : 20 : 1.2. by volume) 
changing to dichloromethane : methanol : concentrated aqueous ammonia (88 
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: 12 : 2, by volume). After evaporation of appropriate fractions the residue was 
triturated with diethyi ether, filtered and dried to yieid the terget compound as a 
white solid, (0.32 9,79%). 

5 'H-NMR (400 MHz, CDCI3) 5 : 8.80 (1H, brs), 8.10 (1H. m). 7.60 (1H, m). 7.40- 
7.20 (10H, m), 7.00 (1H, m), 6.15 (1H, m). 5.15 (1H, m), 4.50 (1H, m), 4.40- 
4.20 (3H. m). 3.80 (1H, m), 3.40 (2H, m), 2.75 (1H, m), 2.10 (2H, m), 1.95 (2H, 
m). 1.40-1 .20 (7H, m). 
LRMS : m/z [lyiH*] 630. 

10 

PREPARATION 33 

A/^1-Benzvi^iDeridinvlV6-rf2.2-diphenvlethvl)amino1-9-ff2R3R4S.5SV5- 
15 |'(ethvlamino)cariix)nvn-3.4-dihvdroxytetrahydro-2-1iiranvl)-9H-purine-2- 



carix)xamide 




A mbdure of methyl 6-[(2,2-diphenylethyl)amino]-9-{(2R,3R,4S.5S)-5- 
20 [(ethylamino)cart)onyl]-3,4-dihyd roxytetrahydro-2-furanyl}-9H-purine-2- 

carboxylate (Preparation 9) (1.0 g, 1.83 mmol) and 1-benzyl-4-piperidinylamine 
(2.4 ml, 1 1 mmol) was heated at 105 °C for 4 hours. The mixture was dissolved 
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in a little dichloromethane and purified by column chromatography on silica gel 
eluting with a gradient system of dichloromethane : methanol (98 : 2, by 
volume) changing to dichloromethane : methanol (95 : 5, by volume). After 
evaporation of appropriate fractions the residue was triturated with diethyl 
5 ether, filtered and dried to yield the target compound as a white solid, (1 .0 g, 80 
%). 

^H-NMR (400 MHz, de-DMSO) 8 : 8.45 (1H. br s), 8.30 (2H, m), 8.20 (1H, m), 
7.40-7,10 (15H. m), 5.95 (1H. m), 5.60 (1H. m), 5.50 (1H. m), 4,6(M.50 (2H, 
1 0 m). 4.25 (1 H, s). 4.20-4.1 0 (3H, m), 3.80 (1 H. m). 3.40 (2H, m), 3,20 (2H, m), 
2.70 (2H. m), 2.05 (2H, m), 1.80 (2H. m), 1.60 (2H. m), 0.90 (3H, m). 
LRMS : m/z [M-HT 703. 

15 PREPARATION 34 

A^ff3/?V1-BenzvlDvnT)lidinvl1-64f2,2-diphenvlethvnamino1-94f2R3f?.4S.5SV5- 

ffethvlamino)carbonvll-3.4-dihvdroxvtetrahvdro-2-furanvl)-9H-purine-2- 

carboxamide 
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Prepared from methyl 6-I(2,2-diphenylethyl)amino]-9-{(2R,3R,4S,5S)-5- 
[(ethylamino)carbonyl]-3,4-dihydroxytetrahydr(>2-furanyl}-9^^ 
carboxylate (Preparation 9) and (3/?)-1-benzylpynx)lidinylamine by a similar 
procedure to Preparation 33. The target compound was obtained as a white 
5 solid. 

^H-NMR (400 MHz, CD3OD) 5 : 8.40 (1H, br s), 7.40-7.10 (15H, m), 6.10 (1H, 
m), 4.60-4.30 (7H. m). 3.60 (2H, m), 3.30 (2H, m), 2.90-2.60 (3H, m), 2.50-2.30 
(2H, m). 1 .80 (1 H, m), 1 .05 (3H, t). 
10 LRMS : m/z [M-HT 689. 

PREPARATION 35 

/V-ff3SV1-Benzvlpvnx)lidinvn-64f2.2KiiDhenvlethvnamino1-94f2R3R4S.5SV5- 
15 r(ethvlamino)carbonyl1-3,4-dihydroxvtetrahvdro-2-furanylV9H-purine-2- 
carboxamide — 




20 



Prepared from methyl 6-[(2,2-diphenylethyl)amino]-9-{(2R,3/?,4S,5S)-5- 
[(ethylamino)carbonyl]-3,4-dihydroxytetrahydro-2-furanyl}-9H-purine-2- 
carboxylate (Preparation 9) and (3S)-1-benzylpynrolidinylamine by a similar 
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procedure to Preparation 33. The target compound was obtained as a wliite 
solid. 

^H-NMR (400 MHz, CD3OD) 6 : 8.35 (1H, br s), 7.40-7.10 (15H, m), 6.05 (1 H, 
5 m), 4.80 (1 H, m), 4.60-4.30 (6H. m), 3.60 (2H, m), 3.30-3.20 (2H, m), 2.85 (1 H. 
m), 2.75 (1H, m), 2.65 (1H. m), 2.5O-2.30 (2H, m), 1.80 (1H, m). 0.95 (3H, t). 
LRI\4S:mAz[M-HT 689. 

PREPARATION 36 

10 

6-rf2.2-Diplienvletlivl)arninol-94r2R.3R.4S.5SV5-rfetlivlarnino)ca^^ 
dihvdrox\^etrahvdro-2-1iiranylVAA-(4-piDeridinvlV9H-purine-2-carboxarn 




1 5 A solution of W-(1 -benzyl-4-piperidinyl)-6-[(2,2-diphenylethyl)amlno]-9- 
{(2R,3/?,4S,5S)-5-[(ethylarnino)cartx)nyl]-3,4<llhydroxytetrahydr^^ 
purine-2-carboxamide (Preparation 33) (1.03 g, 1.47 mmol), palladium (II) 
hydroxide (0.9 g) and ammonium fomrate (0.46 g, 7.3 mmol) in ethanol (10 ml) 
was heated under reflux for 3 hours. The catalyst was removed by filtration 

20 through Arbocel (trade mark), solvent removed by evaporation under reduced 
pressure and the residue purified by column chromatography on silica gel 
eluting with a gradient system of dichloromethane : methanol : concentrated 
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aqueous ammonia (90 : 10 : 1, by volume) changing to dichloromethane : 
methanol : concentrated aqueous ammonia (80 : 20 : 2, by volume). After 
evaporation of appropriate fractions the target compound was obtained as a 
white solid. (0.6 g,67%). 

5 

'H-NIVIR (400 MHz. dg-DMSO) 5 : 8.45 (1H. br s). 8.30 (2H. m). 8.20 (1H, m), 
7.40-7.10 (15H, m), 5.95 (1H. m). 5.70-5.50 (2H. m). 4.70-4.50 (2H. m). 4.25 
(1H, s). 4.20-4.10 (3H, m). 3.80 (1H. m), 3.20 (2H, m), 2.95 (2H. m). 2.55 (2H. 
m). 1.80 (2H. m). 1.40 (2H. m), 0.90 (3H. m). 
10 LRMS : m/z [MHT 615. 

PREPARATION 37 

15 6-rf2.2-DiphenvlethvltominoV9-(f2/?.3/?.4S.5SV5-rfethvlamino)carbonvn-3.4- 
dihvdroxvtetrahvdrD-2-furanvlV-ARf3/?VDvnolidinvn-9Ay-Durine-2-cartx)xamide 




20 Prepared from A/-[(3R)-1-benzylpyn'olidinyl]-6-((2.2-diphenylethyl)amino]-9- 
{(2R.3R.4S,5S)-5-[(ethylamino)carbonyl]-3,4-dihydroxytetrahydro-2-furanyl}-9H- 
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purine-2-carboxamide (Preparation 34) by a similar procedure to Preparation 
36. The target compound was obtained as a white solid. 

^H-NMR (400 MHz, CD30D)8 : 8.40 (1H, brs), 7.35-7.10 (10H, m). 6.10 (1H, 
5 m), 4.60-4.30 (6H, m), 3.40 (2H. m), 3.30-3.20 (2H, m), 2.35 (1 H, m), 2.1 0 (1 H. 
m), 1.25 (2H,m), 1.00 (3H,t). 
LRMS : m/z [M-H*] 599. 

PREPARATION 38 

10 

6-rf2.2-DiDhenvlethvlkimlnol-9-f(2/?.3R.4S.5SV5-rfethvlamino)carbonvn-3.4- 
dihydro?cvtetrahvdiCH2-faranvlVA/-f(3SVpvrrolldinvn-9H-purine-2-cartx)xamide 




15 

Prepared from /V-[(3S)-1-benzylpynx)lidinyl]-6-I(2,2-diphenylethyl)aminol-9- 
{(2R,3/?,4S,5S)-5-l(ethylamino)carbonyl]-3,4Klihydroxytetrahydro-2-liiranyl}-9H- 
purine-2-carboxamide (Preparation 35) by a similar procedure to Preparation 
36. The target compound was obtained as a white solid. 



20 
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'H-NMR (400 MHz, CD3OD) 8 : 8.40 (1H. br s), 7.35-7.10 (10H. m), 6.10 (1H. 
m), 4.55-4.25 (6H, m). 3.30-3.20 {2H, m), 3.00 (2H, m), 2.30 (1H, m). 1.90 (1H, 
m), 1.25 (2H. m), 1.00 (3H,t). 
LRMS:m/z[MH1 601. 



PREPARATION 39 

6-r(2,2-Diphenvlethvl)aminoU94(2/?.3R4S,5SV5-r(ethvlamino)carto^ 
10 dihvdroxytetrahydrc>2-furanvlV9H-purine-2-carlx)^^ add 




A solution of methyl 6-[(2,2-diphenylethyl)amino]-9-{(2R,3R,4S,5S)-5- 
I(ethylamino)cai1x)nyl]-3,4<lihydroxytetrahydro-2-furanyl^ 

15 carboxylate (Preparation 9) (0.7 g, 1.28 mmol) and 10% wAv aqueous sodium 
hydroxide solution (1 .3 ml, 3.2 mmol) in methanol (2.3 ml) was stinred at room 
temperature for 14 hours. The solution was adjusted to pH 4 by the addition of 
2N aqueous hydrochloric acid and the precipitated white solid collected by 
filtration. The solid was washed with water and dried under reduced pressure 

20 to give the target compound as a white powder, (0.21 g, 30 %). 
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^H-NMR (400 MHz, de-DMSO) 5 : 8.65-8.45 (1H, m), 8.35 (1H, br s), 8.05 (1H, 
br s), 7.40-7.10 (10H, m), 6.05-5.95 (1H, m), 5.70 (1H, br s), 4.60-4.40 (2H, m), 
4.30-4.10 (3H, m), 3.20 (2H, m), 0.90 (3H, t). 
LRMS:m/z[MHT 615. 

5 

PREPARATION 40 

f2S.3S.4R.5RV5-r6-r(2.2-DiDhenvlethvnaminol-2-((4-r(trifluor^ 
10 piperidinvl>carbQnvlV9H-Durin-9-vn-A^ethvl-3.4-dihvdrDXvtefr^ 
furancarboxamide 




A solution of 6-[(2,2-diphenylethyl)aminol-9-{(2/?,3R.4S,5S)-5- 
1 5 [(ethylamino)carbonyO-3,4Klihydroxytetrahydro-2-furan^^^ 

carboxylic add (Preparation 39) (0.2 g, 0.38 mmol), 2,2,2-trrfluoro-W-(4- 
piperidinyl)acetamide (83 mg, 0.42 mmol) and 1-(3<limethylaminopropyl)-3- 
ethylcarbodiimide hydrochloride (81 mg, 0.42 mmol) in dichloromethane (5 ml) 
was stirred at room temperature for 48 hours and then heated under reflux for a 
20 further 96 hours. The solution was allowed to cool to room temperature and 
then solvent removed by evaporation under reduced pressure. The residue 
was purified by column chromatography on silica gel eluting with a gradient 



wo 01/94368 



128 



PCT/IBOl/00973 



system of dichloromethane : methanol : concentrated aqueous ammonia (95 : 
5 : 1, by volume) changing to dichloromethane : methanol : concentrated 
aqueous ammonia (80 : 20 : 1, by volume). After evaporation of appropriate 
fractions the target compound was obtained as a white solid, (43 mg, 18 %). 

5 

^H-NMR (400 MHz, CD3OD) 5 : 8.20 (1H, s). 7.30-7.10 (10H, m). 5.95 (1H, m), 
4.704.60 (2H, m), 4.504.40 (2H, m), 4.30^.20 (3H. m), 4.00 (1H, m), 3.65 
(1H, m), 3.20 (2H, m), 2.95 (1H. m), 2.00 (1H. m). 1.90 (1H. m). 1.60 (2H, m), 
1.05 (3H,t). 
10 LRMS:mfe[M-Hl709. 



PREPARATION 41 

15 r2S.3S.4R.5RV5-f2-r(4-amino-1-DiDeridinvncart)onvn-6-rf2.2> 

diDhenvlethvl)amino1-9f^Durin-9-vlVAf-ethvl-3.4-dihvdroxvtetrahvdrt>-2- 
furancarboxamide 




20 A solution of (2S,3S.4R,5/?)-5-[6.[(2,2-diphenyfethyl)amino]-2-({4- 

[(trifluoroacetyl)amino]-1-piperidinyl}carbonyl)-9H-purin-9-yl]-A/-ethyl-3,4- 
dihydroxytetrahydro-2-furancarboxamide (Preparation 40) (40 mg, 0.056 mmol) 
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in methanol (1 ml) and concentrated aqueous ammonia solution (0.5 ml) was 
stinred at room temperature for 48 hours. Solvent was removed by evaporation 
under reduced pressure to give the target compound as a white solid. (35 mg). 

5 ^H-NMR (400 MHz, CD3OD) 8 : 8.25 (1H, s), 7.30-7.10 (10H, m), 6.00 (1H, m), 
4J0-4.60 (2H, m), 4,50-4.40 (2H, m), 4.30-4.10 (3H, m), 3.70 (1H, m), 3.40 
(1H, m), 3.20 (2H, m), 2.95 (1H, m), 2.10 (1H, m), 1.95 (1H. m), 1.60 (2H, m), 
1.05 (3H,t). 
LRMS:m/z[MHT 615. 



(3R)-1-Benzylpynolidinylamine (0.5 g, 2.84 mmol) was added to a stinred 
solution of Af-[2-(diisopropylamino)ethyl]-1 W-imidazole-1 -carboxamide 

20 (Preparation 19) (0.68 g, 2.84 mmol) in 1,1,1-trichloroethane (2.5 ml) and 

isopropanol (2.5 ml)and the reaction mixture heated under reflux for four hours. 
The solution was allowed to cool to room temperature and solvent removed by 
evaporation under reduced pressure. The residue was purified by column 
chromatography on silica gel eluting with a gradient system of dichloromethane 

25 : methanol : concentrated aqueous ammonia (95 : 5 : 0.5, by volume) changing 
to dichloromethane : methanol : concentrated aqueous ammonia (90 : 10 : 2, 



10 



PREPARATION 42 



N-r(3RV1-BenzvlDvnolidinvn-A/'"r2-fdiisoDroDvlaminotethvnurea 



15 
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by volume). After evaporation of appropriate fractions the target compound 
was obtained as a white solid, (0.98 g). 

^H-NMR (400 MHz, CD3OD) 8 : 7.30-7.20 (5H, m), 4.15 (1H, m), 3.60-3.50 (2H, 
5 m), 3.30-3.20 (2H. m). 3.1 0-3.00 (4H, m), 2.80-2.65 (2H, m), 2.55-2.30 (4H, m). 
2.20 (1H, m), 1.55 (1H, m). 1.00 (12H, d). 
LRMS : m/z [MH1 348. 

10 PREPARATION 43 

A/-f(3S)-1-Ben2vlpvnnolidlnvn-A/'-f2-(diisopropvlamino)ethvnurea 



Prepared from (3S>-1-Ben2ylpyrrolidinylamine and A/-[2- 
(diisopropylamino)ethyl]-1H-imidazole-1-carboxamide (Preparation 19) by the 
same method as Preparation 42. The target compound was obtained as a 
white solid. 



^H-NMR (400 MHz, CD3OD) 8 : 7.30-7.20 (5H. m). 4.15 (1H. m), 3.60-3.50 (2H, 
m), 3.30-3.20 (2H, m), 3.10-3.00 (4H. m), 2.80-2.65 (2H, m), 2.55-2.30 (4H, m), 
2.20 (1H, m), 1.55 (1H, m), 1.00 (12H. d). 
LRMS : m/z [MHT 348. 




15 



20 



25 



PREPARATION 44 



A/-[2-fDiisoDrDPvlaminotethvn-A/'-rf3/?)-pyrrolidinvnurea 
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Y 



CH3 



HN 



O 

A, 




Y 



HN 



A solution of /V-[(3R)-1-benzylpyriDlldinyl]-Ar^2-(dil8opropylamlno)ethyl]urea 
5 (Preparation 42) (1 .1 0 g, 3.1 6 mmol), palladium (II) hydroxide (1 .0 g) and 
ammonium fomnate (1.0 g, 16 mmol) in ethanol (10 ml) was heated under reflux 
for 2 hours. The catalyst was removed by filtration through Arbocel (trade 
mark) and solvent removed by evaporation under reduced pressure to give the 
target compound as a white solid, (0.6 g, 67 %). 

0 

'H-mR (400 MHz. CD30D)5 : 4.15 (1H. m), 3.20-2.90 (7H. m), 2.70-2.55 (3H, 
m). 2.10 (1H, m), 1.65 (1H. m), 1.10 (12H, d). 
LRMS : m/z [MH1 258. 



15 



PREPARATION 45 



A^f2-(Diisopropviamino)ethvlT-A/'-f(3SVpvrrolidinvnurea 



20 




Prepared from W-[(3S)-1-Benzylpym)lidinyl]-/V-p-(diisopropylamino)ethyl]urea 
(Preparation 43) by the same method as Preparation 44. The terget compound 
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was Obtained as a white solid. 

^H-NMR (400 MHz, CD3OD) 5 : 4.15 (1H, m), 3.20-2.90 (7H, m). 2.70-2.55 (3H, 
m), 2,10 (1H, m), 1.65 (1H, m). 1.10 (12H, d). 
5 LRMS : m/z [MHT 258. 

PREPARATION 46 

10 f2R3R4S.5SV2-f2-amlno-6-chloro-9H-purin-9-vlV4-(benzovl^ 
f(ethvlamino)carbonvn-tetrahydro-3-fiiranvl benzoate 



a 




15 A suspension of 2-am[no-6-chloropurine (4.60 g, 27.13 mmol) In 1 ,1,1- 

trichloroethane (230 ml) was treated with N,0-bis(trimethylsilyl)acetamide (20 
ml, 81 .4 mmol). The mixture was heated under reflux for 6 hours. The solution 
was allowed to cool to room temperature and the solvent was removed under 
reduced pressure. The residue was treated with a solution of (2S,3S,4R,5R)- 

20 and(2S.3S,4R,5S)-5-(acetyloxy)-4-(benzoyloxy)-2-[(ethylamino)carbo^^ 
tetrahydra-3-furanyl benzoate (Preparation 14) (14.39 g, 32.6 mmol) in 
anhydrous toluene (230 ml) and trimethylsilyl trifluoromethanesulfonate (20 ml, 
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10 



15 



108.5 mmol). The resulting solution was then heated at 90*^0 under a nitrogen 
atmosphere for 90 minutes. The mixture was cooled to room temperature, 
diluted with ethyl acetate (250 ml) and washed with a saturated aqueous 
solution of sodium hydrogen carbonate (350 ml) then brine (350 ml). The 
organic layer was separated, dried over anhydrous magnesium sulfate, filtered 
and evaporated under reduced pressure. The residue was purified by column 
chromatography on silica gel eluting with dichloromethane : methanol (98 : 2 
by volume) to afford the title compound as a foam (8.1 g). 

^H-NMR (400 MHz, CDCy 8 : 8.10-7.95 (3H, m), 7.80 (2H, m), 7.50-7.30 (6H, 
m), 6.90 (1H, m), 6.40-6.20 (3H, m), 5.20 (2H, br s). 4.90 (1 H, m), 3.45 (1 H, m), 
3.30 (1H, m), 1.15 (3H,t). 
LRMS:m/z[IVIHT552. 

PREPARATION 47 

(2R.3R.4S.5SV4-(Benzovloxv)-2-f6-chloro-2-iodo-9H-Purin-9-vlV5- 
ftethvlamino)cari3onvll-tetrahvdro-3-furanvi benzoate 

ci 
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n-Butyl nitrite (4.65 ml, 39.7 mmol) was added to a suspension of 

(2R,3R,4S,5S)-2-(2-amino-6K:hloro-9Hi)urin-9-yl)-4-(benzoyloxy^^ 

[(etliylamino)carbonyl]-tetrahydro-3-furanyl benzoate 

(Preparation 46) (8.10 g, 14.7 mmol), iodine (3.73 g, 14.7 mmol), copper(l) 

5 iodide (6.16 g, 32.3 mmol) and diiodomethane (12.55 ml, 155.8 mmol) in THF 
(100 ml) and thie mixture was heated under reflux for 2.5 liours. The solution 
was allowed to cool to room temperature and the solvent was removed under 
reduced pressure. The residue was partitioned between aqueous sodium 
metabisulfite solution (5 % w/v, 100 ml) and dichloromethane (100 ml). The 

10 organic layer was separated, filtered through Arbocel (trade mark), dried over 
anhydrous magnesium sulfiate and solvent evaporated under reduced pressure. 
The residue was purified by column chromatography on silica gel eluting with 
dichloromethane : methanol (99 : 1 , by volume) to afford the title compound as 
a yellow foam (7.55 g, 78 %). 

15 

^H-NMR (400 MHz, CDCy 8 : 8.55 (1H, s), 8.05 (2H, m), 7.80 (2H, m), 7.65- 
7.30 (6H, m), 6.75 (1H, m), 6.50 (1H, m), 6.10-6.00 (2H, m), 4.90 (1H, m). 3.60- 
3.40 (2H, m), 1.25 (3H,t). 
LRMS:m/z[MNa*1684. 

20 

PREPARATION 48 

(2R3R4S,5SV4-(BenzovloxvV2-(6-(r2,2-bisf3-methvlDhenvl)ethvllamino)-2- 
iodo-9H-Durin-9-vl>-5-ffethvlamino)carbonvntetrahvdrQ-3-furanvl benzoate 
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A solution of ((2R,3R,4S,5SH-(benzoyloxy)-2-(6-chloro-2-iodo-9H-purin-9'yl)- 
5-[(ethylamin6)carbonylHetrahydro-3-furanyl benzoate (Preparation 47) (0.6 g, 
5 0.91 mmol) and 2,2-bis(3-methylphenyl)ethylamlne (0.3 g, 1.36 mmol) in 

isopropanol (20 ml) was stirred at room temperature for 48 hours. Solvent was 
removed under reduced pressure and the residue purified by column 
chromatography on silica gel eluting with dichloronfiethane : methanol (99 : 1 , 
by volume) to afford the title compound as a beige foam (0.67 g, 87 %). 

10 

'H-NMR (400 MHz, CDCI3) 5 : 8.00 (2H, m), 7.75 (3H, m), 7.60-7.40 (5H, m), 
7.25 (1H, m), 7.15 (1H, m), 7.10-7.00 (7H, m), 6.20-6.00 (3H, m), 4.85 (1H. m), 
4.2&4.10 (3H, m), 3.65 (1H, m). 3.50 (1H, m), 2.30 (6H, s), 1 .20 (3H, t). 
LRMS : m/z [MHT 852. 



PREPARATION 49 
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(2R3ff.4S.5SV4-(BenzovloxvV2-f6-{r2.2-bis(3-chlorophenvnethvnaminol-2- 
iodc)-9H-Durin-9-vlV-5-rfethvlamino^carbonvl]tetrahvdro-3-furanvl benzoate 




5 Prepared from ((2R,3R,4S,5S)-4-(benzoyloxy)-2-(6-chloro-2-iodo-9H-purin-9- 
yl)-5-[(ethylamino)carbonyl]-tetrahydro-3-furanyl benzoate (Preparation 47) and 
2,2-bis(3-chlorophenyl)ethylamIne by the same method as Preparation 48. The 
title compound was obtained as a yellow foam. 

10 'H-NMR (400 MHz, CDCy 5 : 8.00 (2H, m), 7.80 (3H, m), 7.60 (1H, m). 7.55- 
7.40 (4H, m). 7.30-7.10 (9H, m), 6.25 (1H, m). 6.15-6.05 (2H, m), 5.90 (1H, m), 
4.90 (1H, m), 4.35 (1H, m), 4.25-4.15 (2H, m). 3.65 (1H. m). 3.50 (1H. m). 1.25 
(3H.t). 



PREPARATION 50 
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Benzvl 2-rffl2- 

(cliisopropvlamino)ethyf|amino}carbonyl)aminolethvlcarbamate 




A solution of benzyl 2-aminoethylcarbamate hydrochloride (4.33 g, 18.8 mmol), 
A^P-(dilsopropylamlno)ethyr]-1fA-imldazole-1-carboxamide (Preparation 19) 
(3.73 g. 15.64 mmol) and triethylamine (2.62 ml, 18.8 mmol) in dichbromethane 
(100 ml) was heated under reflux for 14 hours. The solution was allowed to 
1 0 cool to room temperature and then washed with water (20 ml). The aqueous 
layer was separated and extracted with more dichloromethane (20 ml). The 
combined organic layers were dried over anhydrous magnesium sulfate and 
solvent evaporated under reduced pressure to give the title compound as a 
yellow oil (6.25 g). 

15 

'H-NMR (400 MHz, CDCI3) 8 : 7.40-7.30 (5H, m), 5.50 (1H, br s), 5.10 (1H, s), 
4.90 (1H, br s), 3.30 (4H, m), 3.10 (2H. m), 3.00 (2H, m). 2.55 (2H, m). 1.00 
(12H, d). 

LRMS : m/z [MH*] 365. 

20 

PREPARATION 51 
Benzvl 2-rfff2-nHPiDeridlnvl^hvnamino)carbonvltemino1ethvlcarbamat6 

25 
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Prepared from benzyl 2-aminoethylcarbamate hydrochloride and A/-[2-(1- 
piperidinyl)ethyl]-1H-lmidazole-1-carboxamide (Preparation 18) by a similar 
procedure to Preparation 50. The title compound was obtained as a yellow oil. 



'H-NMR (400 MHz, CDCI3) 5 : 7.30-7.20 (5H, m), 6.00 (1H, br s). 5.50 (1 H, m), 
5.10-5.00 (3H, br s), 3.30-3.10 (6H, m), 2.40 (6H. m), 1 .55 (4H, m). 1.40 (2H. 
m). 

LRMS : m/z [MHT 349. 



15 

A solution of benzyl 2-[({[2- 

(diisopropylamino)ethyl]amino}carbonyl)amino]ethylcarbamate (Preparation 50) 
(6.25 g, 14.45 mmol) in ethanol (100 ml) was hydrogenated at room 
temperature over palladium (II) hydroxide (250 mg) for 4 hours at 414 KPa. 

20 The catalyst was removed by filtration through Arbocel (trade mark) and solvent 
evaporated under reduced pressure. The residue was purified by column 
chromatography on silica gel eluting with a gradient system of dichloromethane 
: methanol : concentrated aqueous ammonia (90 : 10 : 1, by volume) changing 
to dichloromethane : methanol : concentrated aqueous ammonia (90 : 10 : 2, 

25 by volume) to afford the title compound as a yellow oil (3.6 g). 



PREPARATION 52 



A^(2-AminoethvlVAf-r2-(diisoDroDvlaminotethvnurea 

HaC^^CHg 




'H-NMR (400 MHz, CDCI3) 5 : 5.30 (1H, br s), 5.15 (1H. m), 3.20 (4H, m), 3.05 
(2H, m). 2.80 (2H. m), 2.60 (2H, m). 1.05 (12H. d). 
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LRMS:nVz[MHT231. 



PREPARATION 53 

5 

A/-(2-AminoethvlVA/'-r2-n-piDeridinvl)ethvnurea 




Prepared from benzyl 2-[({[2-(1- 
1 0 plperidinyl)ethyl]amino}cart)onyl)amino]ethylcart)amate 

(Preparation 51) by a sinMlar method to Preparation 52. The title compound 
was obtained as a yellow oil. 

^H-NMR (400'mH2. CDCI3) 5 : 5.65 (1H. br s). 5.15 (1H. m). 3.20 (4H. m). 2.80 
15 (2H, m), 2.40 (6H, m), 1 .55 (4H. m), 1 .40 (2H, m). 
LRI\^S : m/z [MHT 215. 



20 



PREPARATION 54 



Benzvl 4-fr(1 H-lmidazol-l-vlcarbonvltemlnolmethvl^benzQate 




25 Benzyl 4-(amlnomethyl)benzoate hydrochloride (1 .0 g, 36 mmol) was dissolved 
in 10 % w/w aqueous sodium hydroxide solution (20 ml) and tiie solution 
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extracted with dichloromethane (30 ml). The organic phase was separated, 
dried over anhydrous magnesium sulfate and solvent evaporated under 
reduced pressure to give the free base of the amine as a thicl< oil. This was 
dissolved in dichloromethane (20 ml) and the solution added dropwise to a 
5 solution of N,N'-cartx>nyldiimidazole (1 .62 g, 10 mmol) in dichloromethane (20 
ml). After stining for one hour at room temperature the reaction mixture was 
diluted with diethyl ether (100 ml) and washed with water (3 X 40 ml) and brine 
(40 ml). The solution was dried over anhydrous magnesium sulfate and solvent 
evaporated under reduced pressura to give the target compound as a white 
10 solid (0.97 g. 81 %). 

'H-NMR (400 MHz, CDCy 5 : 8.20 (1H, s), 8.00 (2H, d), 7.50-7.30 (9H, m), 
6.95 (1 H, s). 5.40 (2H, s). 4.60 (2H. m). 
LRMS : m/z [MH^ 336. 

15 

PREPARATION 55 

Benzvl 44ar(2-(r(64(2,2KjiDhenvlethvnaminoV94(2R3/?.4S.5SV5- 
20 f(ethvlamino)cari3onvlb3,4^ihvdroxytetrahydPD-2-furanvlV9H-purin-2" 
vlteariJonvnaminolethvDaminolcarbonvlV-amino^methvnbenzoate 
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Prepared from AH2-aminoethyl)-6-[(2,2-diphenylethyl)amino]-9-{(2R,3/?,4S,5S)- 
5-[(ethylamirio)carbonyl]-3,4<lihydroxytetrahydro-2-funanyl}-9W-purine-2- 
carboxamide (Preparation 1 0) and benzyl 4-{[(1 H-imidazol-1 - 
5 ylcarbonyl)aminolmethyl}benzoate (Preparation 54) by a similar method to 
Example 1 . The target compound was obtained as a white solid. 

^H-NMR (400 MHz, CD3OD) 5 : 8.35 (1H. s), 7.70 (2H, d), 7.40-7.10 (17H, m), 
6.05 (1H, m), 5.20 (2H, m). 4.70 (1H, m). 4.45^.20 (6H. m), 3.5&^.40 (4H, m), 
10 3.20-3.30 (2H, m), 1 .00 (3H. t). 

LRMS:m/z[M-HT841. 

15 PREPARATION 56 

A/-r2-f Dibiitvlaminotetiivn-1 H-imidazole-1 -carboxamide 



Prepared from AT.W-dibutyl-l ,2-ethanediamine and N.N'-carbonyldiimidazole 
by a similar method to Preparation 1 9. The target compound was obtained as 
a white solid. 




25 'H-NMR (400 MHz, CDCI3) 5 : 8.05 (1 H, s), 7.25 (1 H, s), 7.05 (1 H, s), 6.75 (1 H. 
br s). 3.40 (2H. m), 2.60 (2H. m). 2.50-2.30 (4H. m). 1.40-1.20 (8H, m). 0.85 
(6H,t). 
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LRMS:m/z[M-H1 267. 

PREPARATION 57 

5 

A/"{2-fBenzvl(isoDropvl)amino1eth viyi /iHmidazole-1 -carboxamide 




1 0 Prepared from A/^-benzyl-A/^-isopropyl-1 ,2-ethanedlamine and N,N - 
carbonyldiimidazole by a similar metliod to Preparation 19. The target 
compound was obtained as a white solid. 

^H-NMR (400 MHz. CDCI3) 6 : 7.85 (1H. s), 7.30-7.15 (5H, m). 7.10 (1H. s), 
15 7.05 (1H, s), 6.00 (1H, brs). 3.50 (2H, s). 3.25 (2H, m). 3.00 (1H. m), 2.65 (2H, 
m), 1.10 (6H. d). 

PREPARATION 58 

20 

A/-( 1 -Benzvl-4-piDeridinvl)-1 H-imidazole-1 -carfaoxamide 




25 Prepared from 1-benzyl-4-piperidlnylamine and N,N'-carbonyldiimidazole by a 
similar method to Preparation 19. The target compound was obtained as a 



wo 01^4368 



143 



PCT/IBOl/00973 



white solid. 

'H-NMR (400 MHz, CDCy 5 1 8.10 (1H, s), 7.40-7.20 {6H, m), 7.10 (1H, s). 
5.85 (1H, m). 3.85 (1H. m). 3.50 (2H. m). 2.90-2.80 (2H, m). 2.25-2.00 (4H. m), 
6 1.60 (2H.m). 



PREPARATION 59 
10 A/-rri -Benzvl-4-DiDeridinvl )mettivlV1 H-imidazole-l-carboxamlde 




Prepared from (1-benzyl-4-piperidlnyl)methylamine and N.N - 
1 5 carbonyldiimidazole by a similar method to Preparation 1 9. The target 
compound was obtained as a white solid. 

^H-NMR (400 MHz, CDCy 5 : 8.10 (1H. s). 7.30-7.20 (6H, m). 7.10 (1H. s), 
5.90 (1H. m). 3.50 (2H, s), 3.35 (2H. m). 2.90 (2H, m), 2.00 (2H. m). 1.75-1.60 
20 (3H. m), 1 .40-1 .30 (2H, m). 



PREPARATION 60 
25 N44-rf Dieth vlamino)methvl1benzvl)-1 H-imidazole-1 -carboxamlde 
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Prepared from A/-[4-(arnlnomethyl)berizyll-A/,Akliethylarnme and N.N - 
carbonyldlimidazole by a similar method to Preparation 1 9. The target 
5 compound was obtained as a white solid. 

^H-N!VIR (400 MHz, CDCy 6 : 8.15 {1H, s). 7.35-7.05 (6H, m). 4.60 (2H, s), 
3.50 (2H, s), 2.50 (4H. q), 1.05 (6H, t). 

10 LRMS : m/z [MH*] 287. 

PREPARATION 61 

15 A/-f2-^3.4"DihvdrO"2( 1 HVisoquinolinyDethvll-l Wmidazole-1 -carboxamide 




Prepared from 2-(3,4-dihydro-2(1H)-isoquinolinyl)ethylamine and N,N'- 
20 carbonyldlimidazole by a similar method to Preparation 19. The target 
compound was obtained as a white solid. 

'H-NMR (400 MHz, CDCy 5 : 8.05 (1H, s), 7.25 (1H, s), 7.15-6.95 (5H. m), 
6.65 (1H, br s), 3.70 (2H. s), 3.60 (2H. m). 2.90 (2H. m), 2.75 (4H, m). 

25 
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PREPARATION 62 

Ethvl6-f(2■2-diDhen vlethvnam^nol-9-ftetfahvdro-2H-Dwan-2-v^V9/^^purinf».g- 
carboxylate 

5 




To a suspension of palladium (II) acetate (1 .50 g, 0.00668 moles) in absolute 
ethanol (1000 ml) was added 1 ,1'-bis(diphenylphosphino)femocene (7.00 g, 

10 0.0126 moles) and tlie resultant suspension was stinBd under an atmosphere 
of nitrogen for 1 8 hours to give the catalyst mixture. To a mixture of 2-chloro-A/- 
(2,2-diphenylethyl)-9-(tetrahydno-2H-pyran-2-yl)-9H-purin-6-amine 
(WO/0023457) (Preparation 2) (700 g, 1.61 moles) and absolute ethanol (4500 
ml) in an autoclave was added anhydrous sodium carbonate (94 g, 0.887 

1 5 moles) and the catalyst mixture prepared above. The autoclave was flushed 
twice with carbon monoxide gas, then pressurised to 2000l<Pa using carbon 
monoxide gas. The mixture was then heated at 103-107*'C with stinring for 1 0 
hours, and the autoclave was then vented, flushed with carbon monoxide, and 
then re-pressurised to 2000l<Pa wtth cartxin monoxide. Heating at 103-107°C 

20 with stining was continued for a further 1 4 hours. The mixture was cooled to 
60°C and then filtered through a bed of warni Celite (trade mark). The resultant 
filtrate was allowed to cool to ambient temperature whereupon crystallisation 
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occurred and, after stirring at this temperature for 7 hours, the resultant 
suspension was filtered The filter cake was washed with cold absolute ethanol 
(500 ml) and the solid was dried in vacuo for 24 hours at SS^'C to give the title 
compound as a cream coloured solid (575 g), m,p. 138-140**C. 

5 LRMS (positive atmospheric pressure chemical ionisation) : m/z \tMV]: 472. 
^H-NMR (300 MHz, CDCy 8 :8.05 (1H, s), 7.45-7.15 (10H, m), 5.9M.80 (2H, 
m). 4.60-4.30 (5H, m). 4.15 (1H, brd). 3.80 (1H. br t). 2.20-1.60 (6H. m). 1 .50 
(3H,t). 

10 PREPARATION 63 

Ethvl 6-r(2.2-diphenylethvl)aminol-9H-purine-2-carboxvlate 




o 

15 

To a suspension of ethyl 6-[(2,2-diphenylethyl)amino]-9-(tetrahydro-2W-pyran-2- 
yl)-9/+purine-2-carboxylate (Preparation 62) (250 g, 0.530 moles) in absolute 
ethanol (1250 ml) under an atmosphere of nitrogen was added trifluoroacetic 
acid (73.5 g, 0.645 moles) and the resultant mixture was heated at 50°C for 20 
20 hours. The mixture was cooled and the solid was collected by filtration. The 
filter cake was washed with absolute ethanol (350 ml) and was then dried in 
vacuo at SO^'C to give the title compound (206.5 g) as a cream coloured fine 
powder, m.p. >200*'C. 

LRMS (positive atmospheric pressure chemical ionisation) : m/z [MH*] 388. 
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'H-NMR (300 MHz, dg-DMSO) 6 : 8.36 (1H, br s), 8.00 (1H. br t). 7.48-7.12 7 
(10H. m). 4.80-4.00 (5H. br m). 1 .48-1 .22 (3H, br m). 

PREPARATION 64 

5 

Ethvl9-fr2/?.3R4/?SffU^ .4-bisfaceMQwV^fracetvloxv)rnethvmetrahvrif^^^ 
fiiranvn-6-rf2.2-diphpnv tethvltemino1-9A^Durine-2-carfaoxvlata 




10 

To a suspension of ethyl 6-[(2,2-diphenylethyl)amino]-9H-purine-2-carboxylate 
(Preparation 63) (40.0 g, 0.103 moles) in aniiydrous 1,2-dlmethoxyethane (240 
ml) under an atmosphere of nitrogen was added 4-methylmorpholine (1 1 .5 g, 
12.5 ml, 0.1 1 4 moles) and the resultant niixture was heated to 45''C with 

15 stirring. To this mixture was then added trimethylsilyl 

trifluoromethanesulphonate (27.5 g, 22.4 ml, 0.124 moles) over a period of 10 
minutes. The resultant orange solution was then heated to 55°C, and a 
solution of 1,2,3,5-tetra-O-acetyl-B-D-ribofuranose (36.1 g, 0.113 moles) in 1,2- 
dimethoxyethane (100 ml plus 20 ml to rinse through) was added over a period 

20 of 1 0 minutes. The reaction was then stirred at 57-60°C for 2 hours after which 
time the mixture was cooled to ambient temperature. The reaction mixture was 
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then cautiously added to a mixture of saturated aqueous sodium bicarbonate 
solution (400 ml) and ethyl acetate (400 ml) with vigorous stim'ng. The layers 
were separated and the aqueous phase was extracted with ethyl acetate (400 
ml). The combined organic phases were dried over anhydrous magnesium 
5 sulphate and were then concentrated in vacuo to give the crude product as an 
orange foam (74.9 g) that could be used as such for the next step. This crude 
product can be purified using flash chromatography on silica gel eluting with a 
gradient system of 10 % v/v diethyl ether in dichloromethane changing to 25% 
v/v diethyl ether in dichloromethane to give the title compound as a colourless 
10 foam. 

LRMS (positive atmospheric pressure chemical ionisation) : m/z [MH^ 646. 
^H-NMR (300 IVIHz, CDCI3) 5 : 7.98 (1H, br s). 7.40-7.17 (1 OH. m), 6.27 (1H, d), 
6.00-5.78 (3H. m). 4.60-4.30 (8H. m), 2.16 (3H, s), 2.08 (6H, s), 1.45 (3H. t). 

15 

PREPARATION 65 

Ethvl 9-r(2R3R.4S.5/?V^.4^ihvdroxv-5-fhvdrDXvrnethvlHetrahvdro-2-fiJranvl1-6- 
20 [(2.2-diphenvlethvl)amino]-9H-purine-2-carboxylate 




Hd-- 
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To a solution of crude ethyl 9-{(2R,3R4R,5R>^.4-bis(acetyloxy)-5- 
[{acetyloxy)methyl]tetrahydro-2-furanyl}-6-[(2,2Kliphenylethyl)amin 
2-carboxylate (Preparation 64) (74.9 g, assumed 0.103 moles) in wann 
absolute ethanol (330 ml) was added sodium ethoxide (1.2 g, 0.018 moles) in 
5 portions over 23 hours. The resultant mixture was stinted for a further 3 hours 
and then glacial acetic acid (1 .5 ml) was added. The mixture was concentrated 
in vacuo to give the cmde product as a light brown foam (63.7 g) that was used 
as such for the next step. The cmde product can be purified by flash 
chromatography on silica gel eluting with a gradient system of 5% vA/ 
10 isopropanol in dichloromethane changing to 7.5% v/v isdpropanol in 

dichloromethane changing to 10% v/v isopropanol In dichloromethane followed 
by crystallisation from ferf/afy-butyl methyl ether to give the title compound as 
colourless crystals, m.p. 118-120*^0. 

LRMS (positive atmospheric pressure chemical ionisation) : m/z [MH^ 520. 
15 ^H-NMR (300 MHz, de-DMSO) 6 : 8.61 (0.25H. brs), 8.47 (0.75H, br s), 8.17 
(1H, brt), 7.45-7.10 (10H, m), 5.92 (1H, br d), 5.41 (1H, brd), 5.10 (1H, brdj, . 
5.00 (1H, t), 4.80-4.45 (3H, m), 4.44-4.10 (2H. m), 4.09-4.03 (2H. m), 4.00-3.90 
(1H, m), 3.78-3.61 (1H. m). 3.60^.50 (1H. m), 1.48-1.11 (3H. m). 

10 PREPARATION 66 

Ethvl 9-r(3aR4R.6R.6af?V6-(hvdroxvmethvlV2.2-dimethvltetrahvdfofijror3.4- 
cyiri.31dioxQl-4-yl]-6- f(2.2-dlphenvlethvnamino1-9H-Durine-2^rboxvlate 
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To a solution of caide ethyl 9-[(2ff.3R,4S,5R)-3,4-dihydroxy-5- 
(hydroxymethyl)tetrahydfo-2-1iiranyQ-6^(2.2Hjlpheny^ 
5 carboxylate (Preparation 65) (62.7g, assumed 0.103 moles) in dry acetone (314 , 
ml) under an atmosphere of nitrogen \a^s added concentrated sulphuric acid 
(5.3 ml, 0.103 moles) and the resultant mixture was stirred at ambient 
temperature for 2.5 hours. 2,2-Dimethoxypropane (21 .5 g, 25.4 ml, 0.207 
moles) was then added and stirring was continued for a further 2.5 hours. The 

10 reaction mixture was then added to saturated aqueous sodium bicarbonate 
solution (300 ml) and the resultant mixture was stinred at ambient temperature 
for 0.2 hours. The mixture was concentrated in vacuo and the aqueous residue 
was extracted with ethyl acetate (400 ml then 200 ml). The organic phases 
were combined and washed with saturated brine (300 ml), dried over 

1 5 anhydrous magnesium sulphate and concentrated in vacuo to give a yellow 
foam (58.2 g). A solution of this material in feri/a/y-butyl methyl ether (250 ml) 
was stinted at ambient temperature, under an atmosphere of nitrogen, to give a 
suspension that was then cooled in ice for 1 hour and the solid was then 
collected by filtrafion. The filter cake was washed with cold ferf/a/y-butyl methyl 

20 ether (50 ml) and the product was dried in vacuo to give the title compound as 
a colouriess solid (12.7 g). The mother liquors were purified by flash 
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chromatography on silica gel (400 g) eluting with 75% v/v ethyl acetate in 
heptane to give slightly impure product (32.9g) as a foam that was crystallised 
from fe/tra/y-butyl methyl ether (150 ml) to give more title compound (8.3 g). 
The mother liquors were again concentrated in vacuo to give a foam (23.2 g) 

5 that was purified by flash chromatography eluting using a gradient system of 
50% v/v ethyl acetate in toluene changing to 90% v/v ethyl acetate in toluene to 
give 2 fractions (9.7 g and 1 1 .8 g) that were separately crystallised fifom 
tertiary-i)uty\ methyl ether (100 ml and 120 ml respectively) to give more title 
compound (6.6g and 8.8 g respectively). The total yield of the title compound 

10 was therefore 36.4 g, and it was isolated as a coburless crystalline solid, m.p. 
126-128°C. 

LRMS (positive atmospheric pressure chemical fonisation) : m/z [MH*] 560. 
'H-NMR (300 MHz, dg-DMSO) 5 : 8.60 (0.25H, brs), 8.45 (0.75H, s), 8.19 (1H, 
brt), 7.42-7.11 (10H, m), 6.19 (1H, brs), 5.40-5.25 (1H, m), 5.12-4.90 (2H, m), 
15 4.78-4.82 (1 H, m), 4.80^.45 (1 H, br s). 4.44^.02 (4H, m). 3.65-3.50 (2H, m), 
1.57 (3H, s), 1.50-1.10 (6H, m). 



PREPARATION 67 
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(3aS.4S.6R.6aR)-6-r64(2.2-Diphenvlethvnamino1-2-(ethoxvc^ 
9-N^1-2.2-dimethvltetrahvdrofiirof3.4-<:/lf1 .31dioxole-4-carboxvlic acid 




5 To a solution of ethyl 9"[(3a/?,4R,6R,6aR)-6-{hydroxymethyl)-2,2- 

dimethyltetrahydrofLiro[3,4-c/l[1 ,3]dioxoM-yl]-6-[(2,2-diphenylethyl)amino]-.9H- 
purine-2-carboxylate (Preparation 66) (15.4 g, 0.0276 moles) in aoetonitrile 
under an atmosphere of nitrogen was added 2,2,6,6-tetramethylpiperidinyl-1- 
oxy, free radical (0.30 g, 0.0019 moles) and aqueous sodium dihydrogen 

1 0 phosphate (1 20 ml of a 0.67 M solution). The resultant mixture was heated to 
45°C with stirring. A solution of sodium chlorite (6.5 g, 0.072 moles) in water 
(75 ml) and a solution of sodium hypochlorite (0.32 ml of commercial solution 
with 12% w/v available chlorine, 0.000551 moles) in water (38 ml) were added 
separately and simultaneously to the stirred mixture over a period of 1 hour. 

15 The resultant mixture was then stirred at 45-50°C for 10 hours, and for 18 hours 
at ambient temperature. The reaction mixture was then added to a solution of 
sodium sulphite (18g, 0.143 moles) in water (300 ml) with stirring. After stirring 
for 5 minutes, the pH was adjusted to 3.7 by the addition of 2M aqueous 
hydrochloric acid and the mixture was extracted with etiiyl acetate (200 ml then 

20 100 ml). The organic phases were combined, dried over anhydrous 

magnesium sulphate and were then concentrated in vacuo to give tiie title 
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compound (15,1g) as a colourless foam that was used as such for the next 
step. If necessary, this crude product can be purified by standard means, for 
example by flash chromatography on silica gel. 

LRMS (positive atmospheric pressure chemical ionisation) : m/z [MH*] 574. 
5 ^H-NMR (300 IVIHz. de-DMSO) 5 : 12.80 (1H, br s). 8.52 (0.26H, br s), 8.38 
(0.75H, s), 8.13 (1H. brt), 7.45-7.12 (10H. m), 6.40 (1H, s). 5.81 (1H. d), 5.48 
(1H. d). 4.80-4.00 (6H, m), 1.52 (3H, s), 1.45-1.13 (6H. m). 

PREPARATION 68 

10 

(3aS.4S.6R6a /?V6-r6-r(2.2-Diphenvlethvl^amino1-2-(ethoxvcarbonvn-9H- 
purin-9-vn-2.2-dimet hvltetrahvdrofiirof3.4-cnri ■31dioxole-4-carboxvlic acid 




15 

To a solution of 9-[(3a/?.4R6R6aR)-6-(hydroxymethyl)-2,2- 
dimethyltetrahydrofuro[3,4-cQ[1.3]dtoxol-4-yl]-6-[(2.2-diphenylethyl)amino]-9H- 
purine-2-carboxylate (Preparation 66) (5.0 g, 0.0089 moles) in dichloromethane 
(75 ml) was added 2,2,6,6-tetramethylpiperidinyl-1-oxy, free radical (0.020 g, 
20 0.000128 moles), tetrabutylammonium bromide (0.22 g, 0.000682 moles) and 
saturated aqueous sodium bicarbonate solution (25 ml). To this rapidly stirred 
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mixture was then added an aqueous solution of sodium hypochlorite (33 ml of a 
0.531 M solution, 0.01 75 moles) over a period of 15 minutes at ambient 
temperature and stirring was continued for an additional 1 .5 hours. To the 
resultant mixture was added an aqueous solution of sodium sulphite (50 ml of 
5 10% wA^ solution) and stining was continued for 10 minutes. The slightly 
cloudy organic phase was then separated, and was then concentrated to 
dryness in vacuo to give a yellow foam. This material was partitioned between 
ethyl acetate (50 ml) and aqueous hydrochloric acid (25 ml of a 2M solution). 
The organic phase was then washed with water, and was then concentrated in 

10 vacuo. The residue was redissolved in ethyl acetate (50 ml) and was 
concentrated again in vacuo to give the title compound (5.23 g) as a pale 
yellow foam that was used as such for the next step. If necessary, this crude 
product can be purified by standard means, for example by flash 
chromatography on silica gel. 

15 LRMS (positive atmospheric pressure chemical ionisatlon) : m/z [MH*] 574. 
'H-NMR (300 MHz, de-DMSO) 5 : 12.80 (1H, br s), 8.52 (0.25H. br s), 8.38 
(0.75H, s), 8.13 (1H. br t), 7.45-7.12 (10H, m), 6.40 (1H, s). 5.81 (1H. d), 5,48 
(1H. d), 4.80-4.00 (6H. m), 1.52 (3H. s). 1.45-1.13 (6H. m). 

20 PREPARATION 69 



Ethvl 9-f(3aR.4ff.6S.6aSV6-r(ethvlamino^carix)nvn-2.2- 

dimethvltetrahvdrofuror3,4-c/iri.31dioxol-4-vlV^-ff2.2-diphenvlethvl)aminol-9H- 

purine-2-carboxvlate 
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To a solution of (3aS,4S.6R.6a/?)-6-[6-[(2.2-diphenylethyl)amino]-2- 
(ethoxycarbonyl)-9^^purir>9-yQ-2,2<limethyltetrahydrofa 
5 cart)oxyli'c acid (Preparations 67 and 68) (20.0 g, 0.0349 moles) in anhydrous 
tetrahydrofuran (100 ml) under an atmosphere of nitrogen was added 1 ,1'- 
carbonyldiimidazole (6.80g, 0.0418 moles) and tiie resultant mixture was stirred 
at ambient temperature for 1 .5 hours. To this solution was then added a 
solution of ethylamlne in tetrahydrofuran (24.4 ml of a 2M solution, 0.0488 

10 moles) with cooling at 1 5*^0, and the resultant mixture was then stined at 

ambient temperature for 2 hours. To the mixture was added more of a solution 
of ethylamlne in tetrahydrofuran (3.5 ml of a 2M solution, 0.0007 moles) and 
stim'ng was continued for an additional 2 hours after which time deionised water 
(10 ml) was added. The resultant mixture was concentrated in vacuo and the 

15 residue was then partitioned between ethyl acetate (200 ml) and aqueous citric 
acid (200 ml of a 0.5M solution). The layers were separated and the aqueous 
phase was extracted with ethyl acetate (50 mi). The organic phases were 
combined and were washed successively with deionised water (200 ml), 
saturated aqueous sodium bicarbonate solution (200 ml) and saturated brine 

20 (200 ml), and were subsequentiy dried over anhydrous magnesium sulphate 
and concentrated in vacuo to give the cmde product as a cream coloured foam 
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(20.22 g). The crude product was purified by flash chromatography on silica gel 
(700g) eluting with a gradient system of 65% v/v ethyl acetate in heptane 
changing to 80% v/v ethyl acetate in heptane changing to ethyl acetate, to give 
the title compound (16.55 g) as a colourless foam. 
5 LRMS (positive atmospheric pressure chemical ionisation) : m/z [MH^ 601 . 
^H-NMR (300 MHz. d6-DMSO)5 : 8.53 (0.25H, brs), 8.38 (0J5H, s), 8.15 (1H, 
br t). 7.42-7.12 (1 1 H, m), 6.40 (1 H, br s), 5.59 (1 H, br d), 5.40 (1 H. br d), 4.80- 
4.00 (6H. m). 2.83-2.60 (2H, m) 1.55 (3H. s). 1.45-1.25 (6H, m). 0.52 (3H, brt). 

10 PREPARATION 70 

9-ff3aR.4ff.6S.6aSV^-rrEthvlaminoycarbonvll-2.2-dimethvltetrahvdrofuro 
din .31dioxol-4-vlV6-rf2.2-diDhenvlethvl)amino1-9fi^purine-2-cart30Xvlic acid 




To a solution of ethyl 9-{(3a/?.4/?,6S,6aS)-6-[(ethylamino)carix)nyl]-2,2- 
dimethyltetrahydrofuro[3,4-c/I[1 ,3]dioxol-4-yl}-6-[(2,2-diphenylethyl)amino]-9H- 
purine-2-carboxylate (Preparation 69) (16.47 g, 0.0274 moles) in methanol (164 
20 ml) was added aqueous sodium hydroxide (30.2 ml of a 1W solution, 0.0302 
moles) and the resultant mixture was stirred at ambient temperature under an 
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atmosphere of nitrogen for 1.5 hours. The reaction mixture was then 
concentrated in vacuo and to the residue was added dichloromethane (160 ml) 
and delonised water (160 ml). The pH of this mixture was adjusted to pH 4 by 
the addition of aqueous 2M hydrochloric acid with stim'ng. The organic phase 
5 was separated and the aqueous layer was extracted with dichloromethane (75 
ml). The organic phases were then combined, dried over anhydrous 
magnesium sulphate and concentrated in vacuo to give the title compound 
(15.5 g) as a cream coloured foam that was used as such for the next step. If 
necessary, this crude product can be purified by standard means, such as flash 

10 chromatography on silica gel. 

LRMS (positive atmospheric pressure chemical ionisation) : mfe [MH*] 573. 
'H-NMR (300 MHz. dg-DMSO) 6 : 12.71 (1 H, br s) 8.52 (0.25H, br s), 8.36 
(0.75H, s), 8.08 (1H. brt), 7.50 (1H, br t), 7.40-7.12 (10H. m), 6.40 (1H, br s), 
5.55 (1H, br d), 5.38 (1H, br d), 4.75-4.40 (2.5H, m), 4.25^.03 (1.5H, m) 2.88- 

15 2.63 (2H, m) 1.55 (3H, s). 1.34 (3H. m), 0.52 (3H, brt). 

PREPAtRATION 71 

9-l(3aR.4R.6S.6aSV6-ffEthvlamlno)carbonvn-2.2-dimethvltetrahvdrofuror3.4- 
20 cnri.31dioxol-4-vl>-6-fr2.2-diDhenvlethvnamino1-A/-f2-rrfri-f2-DvridinviV4- 
DiDeridinvnamino}carix)nvltemino1ethviV-9H-Durine-2-carboxamide 
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To a solution of 9H;(3aR,4R,6S,6aS>6-[(ethylamino)cart)onyll-2,2- 
dimethyltetrahydrofuro[3,4-cq[1 ,3]dioxol-4-yl^ 

5 purine-2-carboxylic add (Preparation 70) (14.98 g, 0.0262 moles) in 
dichlorometliane (75 ml) under an atmospfiere of nitrogen was added 1 ,1'- 
carbonyldiimidazole (4.7 g, 0.029 moles) and the resultant mixture was stined 
at ambient temperature for 1 .5 hours to give a solution of the derived acyl 
imldazolide. To a solution of W-(2-aminoethyl)-Ar-[1-(2-pyridinyl)-4- 

10 piperidinyOurea dihydrochloride (Preparation 73) (10.1 g, 0.0301 moles) in 
dichloromethane (75 ml) under an atmosphere of nitrogen was added 
triethylamine (5.6 g, 7.7 ml, 0.055 moles), and the resultant suspension was 
cooled to 15'*C. To this suspension was then added the solution of the acyl 
imidazolide prepared above and the resultant mbcture was stinred at ambient 

1 5 temperature for 2 hours after which time deionised water (5 ml) was added. 
The mixture was washed with aqueous citric acid (150 ml of a 0.5M solution) 
that had been saturated with sodium chloride. The layers were separated, and 
the aqueous phase was extracted with dichloromethane (75 ml). The organic 
phases were combined and were washed with saturated aqueous sodium 

20 bicari3onate solution. After separating the phases, the aqueous layer was 
extracted with dichloromethane (75 ml) and the organic phases were then 
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combined, dried over anhydrous magnesium sulphate and then were 
concentrated in vacuo to give the title compound (21.28 g) as a light blue foam 
that was used as such for the next step. This crude product can be purified by 
standard means such as by flash chromatography on silica gel eluting with a 
5 system comprising 95:5:0.5, by volume, 

dichloromethane:methanol:concentrated aqueous ammonia to give the purB 
title compound. 

LRMS (positive atrrospheric pressure chemical ionisation) ; nrVz [MHT 818. 
'H-NMR (300 MHz, de-DMSO) 5 : 8.51 (IH, br s), 8.33 (1H. br s), 8.09 (1H. m). 
10 8.01 (IH, brt), 7.58 (IH, brt), 7.48 (IH, t). 7.42-7.10 (10H, m), 6.78 (IH, d), 
6.58 (IH, dd). 6.42 (IH, s), 6.01 (IH. br s), 5.95 (IH, brd), 5.60 (IH, brd), 5.39 
(IH, br d). 4.72-4.56 (2.5H. m), 4.33-4.00 (3.5H, m). 3.75-3.55 (1 H. m). 3.44- 
3.20 (4H. m (partly obscured by water peak)), 2.88 (2H, brt), 2.80-2.62 (2H, m), 
1.87-1.70 (2H, m), 1.53 (3H. s), 1.37 (3H, s). 1.36-1.20 (2H, m), 0.47 (3H, t). 

15 

PREPARATION 72 

terf-Butvl 2-rffl1-r2-DvridinvlV4- 
Dlperidinvnaminotearbonvlteminolethvlcarbamate 

20 




To an ice-cooled solution of 1-(2-pyridlnyl)-4-plperidinylamine dihydrochloride 
(EP-A-0021973) (20.82 g, 0.0832 moles) and l.l'-carbonyldilmidazole (14.85 g, 
25 0.915 moles) in acetonitrile (140 ml) under an atmosphere of nitrogen was 

added A/,Akil-/so-propylethylamine (22.0 g, 29.7 ml, 0.170 moles) over a period 
of 20 minutes. The resultant light brown solution was stirred at ambient 
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temperature for 20 minutes and a solution of /erf-butyl A^(2- 
aminoethyl)carbamate (14.0 g, 0.0874 moles) in acetonitrile (10 ml plus 5 ml 
rinse) was added over a period of 5 minutes. The resultant mixture was then 
heated under reflux for 2.5 hours. After cooling to ambient temperature, the 
5 reaction mixture was concentrated in vacuo and the residue was dissolved in 
ethyl acetate (150 ml). This solution was washed successively with saturated 
aqueous sodium bicarbonate solution (70 ml) and deionised water (20 ml). The 
aqueous phases were extracted with ethyl acetate (2 x 100 ml) and the 
combined organic phases were washed with water. The organic phase was 

10 dried over anhydrous magnesium sulphate and the solution was concentrated 
to a volume of approximately 200 ml in vacuo. The resultant solution was then 
distilled at atmospheric pressure until the volume was approximately 75 ml. The 
solution was allowed to cool to ambient temperature during which time 
crystallisation occurred. The resultant thick sluny was diluted with ethyl acetate 

15 (60 ml) and was cooled in ice. The solid was collected by filtration and the filter 
cake was washed with cold ethyl acetate (2 x 30 ml). The resultant solid was 
dried in vacuo at 50°C for 20 hours to give the crude product (24.0 g) that was 
recrystallised from ethyl acetate (270 ml) to give the title compound (20.7 g) as 
a colouriess solid. 

20 LRMS (positive atmospheric pressure chemical tonisation) : m/z [MH*] 364. 

^H-NMR (300 MHz. CDCy 5 : 8.20-8.10 (1H. m). 7.45 (1H, t). 6.65 (1H. d), 6.58 
(1H. dd). 5.42 (1H, brt), 5.25 (1H. brs). 5.04 (1H. d). 4.15 (2H. d), 3.90-3.68 
(1H, m), 3.47-3.10 (4H. m), 3.00 (2H. brt). 2.00 (2H. brd). 1.55-1.28 (11H. m). 

25 PREPARATION 73 

A/-(2-Aminoethvl VA/ -n -(2-PvridinvlV4-DiDeridinvnurea dihvdrochloride 
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To a suspension of fe/f-butyl 2-[({[1-(2-pyridinyl>4- 
piperidinyl]anfiino}carbonyl)amino]ethylcarbamate (Preparation 72) (20.6 g, 
5 0.0567 moles) in ethyl acetate (115 ml) under an atmosphere of nitrogen was 
added a saturated solution of hydrogen chloride in ethyl acetate (115 ml) and 
the resulting thick slunry was stinred at ambient temperature for 2 hours. The 
solid was collected by filtration and the filter cake was washed with ethyl 
acetate (2 x 50 ml) after which it was dried in vacuo at 50°C to give the title 
10 compound (21 .0 g) as a hygroscopic colouriess solid, m.p. 1 12-120°C. 
LRMS (positive atmospheric pressure chemical lonisation) : m/z [MH^ 264. 
'H-NMR (300 MHz. D2O) 5 : 7.92 (1H, t), 7.78 (1H. d), 7.23 (1H, d). 6.86 (1H. t). 
4.00 (2H, br d), 3.85-3.70 (1H. m), 3,47-3.24 (4H, m). 3.18-2.95 (2H, m). 2.10- 
1.92(2H,m). 1.53 (2H.br q). 

15 

PREPARATION 74 
A/-(2-Aminoethvl>-A/-ri-(2-Pvridinvl)-4-piperidinvllurea 



20 




To a suspension of 1-(2-pyridinyl)-4-piperidinylamine dihydrochloride (EP-A- 
0021973) (1.0 g, 0.0040 moles) in ethyl acetate (10 ml) under an atmosphere of 
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nitrogen was added 1, V-carbonyldilmldazole (0.713 g, 0.0044 moles) and the 
resultant mixture was stirred at ambient temperature for 1 hour. After this time, 
triethylamine (0.40 g, 0.5 ml, 0.004 moles) was then added and stirring was 
continued for a further 2 hours after which time more A/,A/-cari3onyldiimidazole 
5 (0.145 g, 0.0009 moles) was added. The reaction mixture was stined for a 
further 2 hours and it was then added to a solution of 1 .2-diaminoethane (2.4 g, 
2.7 ml, 0,04 moles) in ethyl acetate (3 ml) over 15 minutes together with the 
additional ethyl acetate (17 ml) used to rinse through the apparatus. The 
resultant mixture was stinred at ambient temperature for 18 hours and was 

10 washed with saturated aqueous sodium bicarbonate solution. The layers were 
then separated and the aqueous phase was extracted wfth ethyl acetate (2 x 20 
ml). The organic layers were then combined, dried over anhydrous magnesium 
sulphate and were then concentrated in vacuo to give the crude product (0.83 
g). Examination of this cmde product by high performance liquid 

1 5 chromatography-mass spectroscopy and NIVIR, by comparison with a 
genuine sample of the titie compound (as the free base, prepared from A/-(2- 
aminoethyl)~Ar-[1 -(2-pyridinyl>4-piperidinyl]urea dihydrochioride (Preparation 
73)), showed that the title compound was present as the major constituent 
together with minor impurities. 

20 LRMS (posftive atmospheric pressure chemical ionisation) : m/z [MH"] 264. 
^H-NMR (300 MHz, CDCye : 8.15 (1H. d), 7.44 (1H, t), 6.64 (1H. d), 6.59 (1H, 
dd). 5.42-5.30 (2H, m), 4.15 (2H, br d). 3.90-3.70 (1H, m). 3.28-3.08 (2H, m). 
3.05-2.88 (2H. m), 2.79 (2H, t). 2.07-1.85 (2H. m), 1.52-1.28 (2H, m). 
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PHARMACOLOGICAL DATA 

The compounds of Examples 1*<35 were tested for biological activity by the 
5 method described on pages 51 and 52 and all were found to have an IC^o of 
less than lOOnM. 
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CLAIMS 

1 . A compound of the formula: 




OH 



or a pharmaceutically acceptable salt or solvate thereof, wherein 

is H, Ci-CealkyI or fluorenyl, said CrCealkyI being optionally substituted by 1 
or 2 substituents each independently selected from phenyl and naphtiiyl, said 
10 phenyl and naphthyl being optionally substituted by C^C^ alkyi, C^-Ce alkoxy, 
halo or cyano; 

(A) is H or Ci-Cg alkyI, R^® is H or C^-Ce alkyI, and X is either (i) unbranched 
C2-C3 alkylene optbnally substituted by C^-Ce alkyI or Ca-Ca cycloalkyi, or (ii) a 

15 group of the fomiula: 

-(CHA-W-(CH^p- 

where W is C5-C7 cycloalkylene optionally substituted by C^-Cq alkyI, n is 0 or 1 
20 and p is 0 or 1, or 

(B) R^^ is H or C^-C^ alkyI, and R^ and X, taken together with the nitrogen atom 
to which they are attached, represent azetidin-3-yl, pyrrolidin-3-yl, piperidin-3-yl, 
piperldin-4-yl, homopiperidin-3-yl or homopiperidin-4-yl, each being optionally 
substituted by Ci-Cg alkyI, or 
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(C) is H or C^-Ce alkyi, and R}^ and X, taken together with the nitrogen atom 
to which they are attached, represent azetidin-3-yl, pynrolkiin-3-yl, piperidin-3-yl, 
piperidin-4-yl, homopiperidin-3-yi or homopiperidin-4-yl, each being optionally 
substituted by C^-C^ alkyI; 

5 

either, and R*, taken together with the nitrogen atom to which they are 
attached, represent azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, 
honnopiperidinyl or liomopiperazinyl, each being optionally substituted on a ring 
nitrogen or carbon atom by CrCg alkyI or C^-C^ cycloalkyi and optionally 
10 substituted on a ring cartx)n atom not adjacent to a ring nitrogen atom by - 
NR'R^ 

or, R^ is H, Ci-Ce alkyI, Cg-Ce cycloalkyi or benzyl and R^ is 

(a) azetidin-3-yl, pynnolidin-3-yl, piperidin-3-yl, piperidin-4-yl, homopiperidin-3-yl 
15 or homopiperidin-4-yl, each being optionally substituted by Ci-Cg alkyI, Cg-Cs 

cycloalkyi, phenyl, benzyl or het, or 

(b) -(C2-C6 alkylene)-R^ 

(c) -(Ci-Cs alkylene>-R^^ , or 

(d) Ci-Cfi alkyI or Ca-Cg cycloalkyi; 

20 

R^ is CH2OH or CONR'^R^^; 

R^ and R^ are either each independently H or C^-Ce alkyi or, taken together with 
the nitrogen atom to which they are attached, represent azetidinyl, pynrolidinyl 
25 or piperidinyl, said azetidinyl, pynrolidinyl and piperidinyl being optionally 
substituted by C^-Cq alkyI; 

R° is (i) azetidin-1-yl, pynolidin-l-yl, piperidin-1-yl, morpholin-4-yl, piperazin-1- 
yl, homopiperidin-1-yl, homopiperazln-1-yl ortetrahydroisoquinoHn-1-yl, each 
30 being optionally substituted on a ring carbon atom by C^-Ce alkyl. C3-C8 

cycloalkyi. phenyl, C^Ce alkoxy-(Ci-C6)-alkyl, R^R^N-{Ci-Ce>alkyl. fluoro-(Ci- 
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Ce)-alkyi, -CONR^R°, -COOR° or Cj-Cs alkanoyl. and optionally substituted on a 
ring carbon atom not adjacent to a ring nitrogen atom by fluoro-(Ci-C6)-alkoxy, 
halo. -0R^ cyano, -S(0)„R^°, -NR«R^ -S02NR®R^ -NR^COR^" or -NR'SOzR^", 
and said piperazin-1-yl and homopiperazin-1-yl being optionally substituted on 
5 the ring nitrogen atom not attached to the Cj-Ce alkylene group by C^-Ce alkyi, 
phenyl, d-Ce alkoxy-(CrCe)-alkyl, R«R'N-(C2-C6)-alkyl, fluoro-{CrC6)-alkyl, Cr 
Cg alkanoyl. -COOR^°. Ca-Co cycloalkyi, -SOjR^", -SOzNR^R^ or-CONR«R«, or 
(ii) NR^'R"; 

10 R® is H, Ci-Ce alkyI, Ca-Cg <^oalkyl or phenyl; 
R^° is Ci-Ce alkyI, Ca-Cg cycloalkyi or phenyl; 
R" is H, Ci-Ce alkyl. Cg-Ca cydoalkyi or ben2yl; 

15 

R^^ is H, Ci-Ce alkyl. Cg-Cg cycloalkyi, phenyl, benzyl, fluoro-(Ci-C6)-alkyl, - 
CONR^R^ -COOR'°, Cj-Cs alkanoyl or -SOaNR^R'; 

R" is (a) phenyl, pyridin-2-yl, pyridin-3-yl or pyridin-4-yl. each being optionally 
20 substituted by Ci-Ce alkyl, C^-Ce alkoxy, -(C^-C, alkyleneHCi-Cg alkoxy), halo, 
cyano, -(C1-C3 alkylene)-CN, -COgH, -(Ci-CaalkyleneKJOgH, -COjCCi-Ce alkyl), 
-(Ci-Cg alkylene)-C02(Ci-C6 alkyl), -(C1-C3 alkylene)-NR^*R^*, -CONR^^R^" or - 
(C1-C3 alkylene)-CONR''*R". or (b) azetidin-2-yl, azetWIn-S-yl. pynpolidin-2-yl, 
pyrrolidin-3-yl, piperidin-2-yl, piperidln-3-yl, piperidin-4-yl, homopiperidin-2-yl, 
25 homopiperidln-3-yl or homopiperidin-4-yl, each being opttonally substituted by 
Ci-Ce alkyl, Cg-Cg cydoalkyi, phenyl, benzyl or het; 

R^* is H or Ci-Ce alkyl optionally substituted by cydopropyl; 

30 m is 0, 1 or 2; 
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Y is CO, CS. SO2 or C=N(CN); and 

"het", used in the definition of R^and R", is a C-linked, 4- to 6-membered 
ring, heterocycle iiaving either from 1 to 4 ring nitrogen heteroatoms or 1 or 2 
5 nitrogen ring heteroatoms and 1 oxygen or 1 sulphur ring heteroatom, 
optionally substituted by C^-Cq alkyi, C^-C^ cycloalkyi, Ci-Cg alkoxy, Cg-Cg 
cycloalkoxy, hydroxy, 0x0 or halo. 

2. A compound as claimed in claim 1 wherein R^ is C^Ce alky! optionally 
10 substituted by 1 or 2 phenyl substituents, said phenyl being optionally 

substituted by C^Ce alkyI or halo. 

3. A compound as claimed in claim 2 wherein R^ is diphenylethyl, bis(3- 
methylphenyl)ethyl or bis(3-chlorophenyl)ethyl. 

15 

4. A compound as claimed in claim 3 wherein R^ is 2,2-diphenylethyl, 2,2-bis(3- 
methylphenyl)ethyl or 2,2-bis(3-chlorophenyl)ethyl. 

5. A compound as claimed in claim 4 wherein R^ is 2,2-diphenylethyl. 

20 

6. A compound as claimed in any one of the preceding claims wherein R^ is H. 

7. A compound as claimed in any one of the preceding claims wherein R^^ is H. 

25 8. A compound as claimed in any one of the preceding claims wherein X is 1 .2- 
ethylene or 1,3-propylene. 

9. A compound as claimed in claim 8 wherein X is 1 ,2-ethylene. 



30 10. A compound as claimed in any one of claims 1 to 5 wherein R^ is H, R^^ is H 
and X is 1 .2-ethylene, 1 ,3-propylene or a group of the fonnula: 
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-{CH2)„-W-(CH2)p- 

where W is C5-C7 cycloalkylene, n is 0 or 1 and p is 0 or 1 . 

5 

1 1. A compound as claimed in claim 10 wherein is H, R^^ is H and X is 1,2- 
ethylene. 1,3-propylene or a group of the formula: 

-(CHA"W-(CH2)k,- 

10 

where W is C^C^ cycloalkylene. n is 0 and p is 0. 

12. A compound as claimed in claim 1 1 wherein R^ is H, R^® Is H and X is 1 ,2- 
ethylene. 1 ,3-propylene or 1 ,4-cydohexylene. 

15 

13. A compound as claimed in claim 12 wherein R^ is H, R^^ is H and X is 1,2- 
ethylene. 

14. A compound as claimed in any one of claims 1 to 5 wherein R^^is H and R^ 
20 and X, taken together with the nitrogen atom to which they are attached, 

represent 3-pynrolidinyl or 3-- or 4-piperidinyl, each being optionally substituted 
by Ci-Cg alkyl. 

15. A compound as claimed in claim 14 wherein R^^is H and R^ and X, taken 
25 together with the nitrogen atom to which they are attached, represent 3- 

pyrrolidinyl or4-piperidinyl. 

16. A compound as claimed in any one of claims 1 to 5 wherein R^ is H and R^^ 
and X, taken together with the nitrogen atom to which they are attached, 

30 represent 3-pyrrolidinyl or 3- or 4-piperidinyl, each being optionally substituted 
by Ci-Ce alkyl. 
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17. A compound as claimed in claim 16 wherein is H and R^^ and X. taken 
together with the nitrogen atom to which they are attached, represent 3- 
pynrolidinyl or 4-piperidinyl. 

5 1 8. A compound as claimed (n any one of the preceding claims wherein R^ is H. 

19. A compound as claimed In any one of the preceding claims wherein R"^ is 
piperidin-3-yl or piperidin-4-yl, each optionally substituted by benzyl, pyridin-2- 
yl, pyridln-3-yl or pyridin-4-yl, said pyridin-2-yl. pyridin-3-yl and pyridin-4-yl each 

10 optionally substituted by Ci-Ce a'kyl. O^Cs cycloalkyl. Ci-Cq alkoxy, Ca-Ca 
cycloalkoxy, hydroxy, oxo or halo. 

20. A compound as claimed in claim 19 wherein R* is piperidin-3-yl or piperidin- 
4-yl, each substituted by benzyl, pyridin-2-yl, pyridin-3-yl or pyridin-4-yl. 

15 

21 . A compound as claimed in claim 20 wherein R"^ is piperidin-4-yl substituted 
by pyridin-2-yl. 

22. A compound as claimed in claim 21 wherein R'* is 1-(pyridin-2-yl)piperidin- 
20 4-yl. 

23. A compound as claimed in any one of claims 1 to 18 wherein R^ is -(Ca-Ce 
alkylene)-R®. 

25 24. A compound as claimed in claim 23 wherein R"* is -CH2CH2R®. 

25. A compound as claimed in any one of claims 1 to 18 wherein R"^ is -(C^-Ce 
alkylene)-R^^. 



30 



26. A compound as claimed in claim 25 wherein R^ is -CH^R^^ or -CHaCHzR^^ 
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27. A compound as claimed in any one of claims 1 to 18 wherein R'* is Cg-Ca 
cycloalkyl. 

28. A compound as claimed in claim 27 wherein R'^is cyclohexyl. 

5 

29. A compound as claimed in any one of the preceding claims wherein R^ is - 
CH2OH or -CONH(CrCe alkyi). 

30. A compound as claimed in daim 29 wherein R® Is -CONHCH2CH3. 

10 

31 . A compound as claimed in dalm 23 or 24 wherein R® is (i) azetidin-1-yl, 
pyrrolidin-1-yl, piperidin-1-yl, morpholin-4-yl, piperazin-1-yl, homopiperidin-1-yl, 
homopiperazin-1-yl ortetrahydroisoquinolin-1-yl, each being optionally 
substituted on a ring carbon atom by C^Cg alky! and said piperazin-1-yl and 

15 homopiperazin-1-yl being optionally substituted on the ring nitrogen atom not 
attached to the Ca-Cg alkylene group by C^C^ alkyl, or (ii) is NR^^R^l 

32. A compound as daimed in daim 31 wherein R° is piperidin-1-yl or 
tetrahydroisoquinolin-l-yl each optionally substituted on a ring carbon atom by 

20 Ci-Ce alkyl. 

33. A compound as daimed in daim 32 wherein R® is piperidin-1-yl, 4- 
isopropylpiperidin-1-yl or tetrahydroisoqulnolin-1-yl. 

25 34. A compound as claimed in daim 31 wherein R® is NR^^R^^where NR^^R^^ jg 
N(CrC6 alkyl)2. N(CrC6 alkyOCCa-Ca cydoalkyi) or N(CrC6 alkyl)(benzyl). 

35. A compound as claimed in daim 34 wherein NR^^R^^ is N,N- 
diisopropylamino, N,N-di-n-butylamino, N-cyclopentyl-N-isopropylamino, N- 
30 cyclohexyl-N-isopropylamino or N-benzyl-N-isopropylamino. 
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36. A compound as claimed in daim 31 wherein R" Is H or C^-Ce alkyi and R^^ 
is H, Ci-Ce alkyI, Ca-Cg cydoalkyl or benzyl. 

37. A compound as claimed in daim 36 wherein R^^ is C^-Cq alkyI and R^^ is C^- 
5 Cfi alkyI, C3-C3 cydoalkyl or benzyl. 

38. A compound as claimed in daim 37 wherein R^^ is isopropyl or n-butyl and 
R^^ is isopropyl, n-butyl, cydopentyl, cydohexyl or benzyl. 

10 39. A compound as claimed in daim 25 or 26 wherein R^^ is either phenyl 
optionally substituted by -(C1-C3 alkylene)-NR^'^R^*or -COgH, or piperidin-2-yl, 
piperidin-3-yl or piperidin-4-yl each optionally substituted by benzyl. 

40. A compound as claimed in claim 39 wherein R^^is phenyl. 4-(N,N- 
1 5 diethylamino)methylphenyl, 4-carboxyphenyl or 1 -benzylpiperidin^-yl. 



41 . A compound as daimed in any one of the preceding claims wherein Y is 
CO, 
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15 
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43. A compound as claimed in dalm 1 which is 6-[(2,2-diphenylethyl)amino]-9- 
{(2R,3f?,4S,5S)-5H[(ethylamino)carbonyl]-3,4Kiihydroxytetrahydro-2-fura 
{2-[({[1-(2-pyridlnyl)-4-piperidinyIlamino}cail3onyl)amino]ethyl}-9f^ 
carboxamide or a pharmaceutically acceptable salt or solvate thereof. 

5 

44. A compound as claimed in daim 1 which is 4-[({[(2-{[(6-[(2,2- 
diphenylethyl)amino]-9-{(2R,3R,4S,5S>-5-[(ethylamino)carbonyl]-3,4- 
dihydroxytetrahydro-2-furanyl}-9/+purin-2- 

yl)carbonyl]amino}ethyl)amino]carbonyl}-amino)methyl]benzoic acid or a 
1 0 pharmaceutically acceptable salt or solvate thereof. 

45. A pharmaceutical composition induding a compound of the fomiula (I) or a 
phamiaceutically acceptable salt or solvate thereof, as claimed in any one of 
daims 1 to 44. together with a phamiaceutically acceptable excipient, diluent or 

15 carrier. 

46. A compound of the formula (I) or a pharmaceutically acceptable salt, 
solvate or composition thereof, as daimed in any one of claims 1 to 44 and 45 
respectively, for use as a medicament. 

20 

47. A compound of the formula (I) or a pharmaceutically acceptable salt, 
solvate or composition thereof, as claimed in any one of claims 1 to 44 and 45 
respectively.for use as an A2a receptor agonist 

25 48. A compound of the formula (I) or a pharmaceutically acceptable salt, 

solvate or composition thereof, as daimed in any one of claims 1 to 44 and 45 
respectively,for use as an anti-inflammatory agent. 

49. A compound of the formula (I) or a phamiaceutically acceptable salt, 
30 solvate or composition thereof, as claimed in any one of claims 1 to 44 and 45 
respedively, for use in the treatinent of a respiratory disease. 
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50. A Compound as claimed in daim 49 where the disease Is selected from the 
group consisting of adult respiratory distress syndrome (ARDS), bronchitis, 
chronic bronchitis, chronic obstructive pulmonary disease, cystic fibrosis, 
asthma, emphysema, bronchiectasis, chronic sinusitis and rhinitis. 

5 

51 . A compound of the formula (I) or a phannaceutically acceptable salt, 
solvate or composition thereof, as claimed in any one of claims 1 to 44 and 45 
respectively, for use in the treatment of septic shock, male erectile dysfunction, 
male factor infertility, female factor inferfility, hypertension, strolce. epilepsy. 

1 0 cerebral ischaemia, peripheral vascular disease, post-ischaemic reperfuslon 
injury, diabetes, rheumatoid arthritis, multiple sclerosis, psoriasis, demiatitis, 
allergic dermatitis, eczema, ulcerative colitis, Crohns disease, inflammatory 
bowel disease, Heliobacter pylori gastnISs, non-He/fobacferpy/on gastritis, non- 
steroidal anti-inflammatory drug-induced damage to the gastro-intestinal tract or 

15 a psychotic disorder, or for wound healing. 

52. The use of a compound of the fomriula (I) or of a pharmaceutlcally 
acceptable salt, solvate or composition thereof, as claimed in any one of claims 
1 to 44 and 45 respectively, for the manufacture of a medicament having A2a 

20 receptor agonist activity. 

53. The use of a compound of the formula (I) or of a phamiaceutically 
acceptable salt, solvate or composition thereof, as claimed in any one of claims 
1 to 44 and 45 respectively, for the manufacture of an anti-inflammatory agent. 

25 

54. The use of a compound of the fomiula (I) or of a phanmaceutlcally 
acceptable salt, solvate or composition thereof, as claimed in any one of claims 
1 to 44 and 45 respectively, for the manufacture of a medicament for the 
treatment of a respiratory disease. 



55. Use as claimed in claim 54 where the disease is selected from the group 
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consisting of adult respiratory distress syndrome (ARDS), bronchitis, chronic 
bronchitis, chronic obstmctive pulmonary disease, cystic fibrosis, asthma, 
emphysema, bronchiectasis, chronic sinusitis and rhinifis. 

5 56. The use of a compound of the fomnula (I) or of a phamriaceuticaiiy 

acceptable salt, solvate or composition thereof, as claimed in any one of claims 
1 to 44 and 45 respectively, for the manufacture of a medicament for the 
treatment of septic shock, male erectile dysfunction, male factor infertility, 
female factor infertility, hypertension, strolce, epilepsy, cerebral ischaemia, 

10 peripheral vascular disease, post-ischaemic reperfusion injury, diabetes, 

rheumatoid arthritis, multiple sclerosis, psoriasis, dermatitis, allergic demiatitis, 
eczema, ulcerative colitis, Crohns disease, inflammatory bowel disease, 
Heliobacter pylori gastr\6s, non-He//obacferpy/on gastritis, non-steroidal anti- 
inflammatory drug-induced damage to the gastro-intestinal tract or a psychotic 

15 disorder, or for wound healing. 

57. A method of treatment of a mammal, including a human being, with a A2a 
receptor agonist including treating said mammal with an effective amount of a 
compound of the fomiula (I) or with a phamriaceuticaiiy acceptable salt, solvate 

20 or composition thereof, as claimed in any one of claims 1 to 44 and 45 
respectively. 

58. A method of treatment of a mammal, including a human being, to treat an 
inflammatory disease including treating said mammal with an effective amount 

25 of a compound of the formula (1) or with a pharmaceutically acceptable salt, 
solvate or composition tiiereof , as claimed in any one of claims 1 to 44 and 45 
respectively. 



30 



59. A method of treatment of a mammal, including a human being, to treat a 
respiratory disease including treating said mammal with an effective amount of 
a compound of the formula (I) or with a pharmaceutically acceptable salt. 
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solvate or composition thereof, as daimed in any one of claims 1 to 44 and 45 
respectively. 

60. A method as claimed In daim 59 where the disease is selected from the 
5 group consisting of adult respiratory distress syndrome (ARDS), bronchitis. 

chronic bronchitis, chronic obstructive pulmonary disease, cystic fibrosis, 
asthma, emphysema, bronchiectasis, chronic sinusitis and rhinitis. 

61 . A method of treatment of a mammal, induding a human being, to treat 
10 septic shock, male erectile dysfunction, male factor infertility, female factor 

infertility, hypertension, stroke, epilepsy, cerebral ischaemia, peripheral 
vascular disease, post-ischaemic reperfuslon injury, diabetes, riieumatoid 
arthritis, multiple sclerosis, psoriasis, dermatitis, allergic dermatitis, eczema, 
ulcerative colitis, Crohns disease, inflammatory bowel disease, Heliobacter 

1 5 pylori gastritis, non-Heliobacter pylori gastritis, non-steroidal anti-inflammatory 
drug-induced damage to the gastro-intestinal tract or a psychotic disorder, or for 
wound healing, including treating saW mammal with an effective amount of a 
compound of the fomiula (I) or with a pharmaceutically acceptable salt, solvate 
or composition thereof, as daimed In any one of daims 1 to 44 and 45 

20 respectively- 

62. A process for the preparation of a compound of the fomiula (I) as claimed in 
claim 1 which includes 

25 (a) for the preparatfon of a compound of the formula (I) wherein Y is CO and R\ 
R^, R^, R'*, R^, R^^and X are as defined in claim 1 , reaction of a compound of 
the formula: 
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(II) 



5 with a compound of the formula: 



R'R^NCOZ^ 



(III) 



10 



wherein T is a leaving group; or 



(b) aminocarbonylation reaction of a compound of the formula: 



HN 




'OH 



15 



OH 



(XVII) 
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wherein is a leaving group, with a compound of the formula: 

R'^NH-X-NFe-Y-NFeR" 

5 (XVIII) 

wherein R\ R^ R^ R*. R^ R^^ X and Y are as defined in claim 1 , in the 
presence of carbon monoxide and a coupling catalyst; or 

(c) deprotection of a compound of the formula: 

10 




(XXI) 

15 wherein R^^ and R^ are either each a protecting group, or, taken together, are a 
protecting group, R°* is CH2OH, CH^OR^ or CONR^^R^'*, R^^is a protecting 
group and R\ R^, R^ R", R^" , R^^ X and Y are as defined In claim 1 , the 
protecting group(s) being removed together, separately or in any combination; 
or 

20 

(d) for the preparation of a compound of the fomiula (I) wherein Y is CS and R\ 
R^ R*. R^ R^ R^^and X are as defined in claim 1, reaction of a compound of 
the fonnula: 
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HN 




(XXIVA) 

5 wherein / is a leaving group, with an amine of the formula: 

R'R^NH 

;or 

10 

(e) for the preparation of a compound of the fbmiula (I) wherein Y is SO2 and 
R\ R^ R^ R*. R®, R^® and X are as defined in claim 1 , reaction of a compound 
of thefomiula: 

15 R^R^NSO^Z^ 

(XXVII) 

wherein Z^ is a leaving group, with compound of the formula (II) as defined in 
20 part (a); or 

(f) for the preparation of a compound of the formula (I) wherein Y is C=N(CN) 
and R\ R^ R^ R*. R®, R^^and X are as defined in claim 1, reactton of a 
compound of the formula: 

25 
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10 



(XXIVB) 



wherein ^ / Z° is a leaving group, witli an amine of the formula: 



;or 



(g) reaction of a compound of the formula: 




15 



wherein R^* is an ester-forming group, with an amine of the formula: 



R''NH-X-NR2-Y-NR*R'* 
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(XVIII) 



Wherein R\ R^ R®, R^, R^ R^^ , X and Y are as defined in claim 1 

: any one of said processes being optionally followed by conversion of a 

compound of the formula (I) to a phamfiaceutically acceptable salt thereof. 

5 

63. A compound of the formula: 




OH 



10 



(II) 



wherein R\ R\ R®, R^^ and X are as defined in claim 1 . 



64. A compound of the fonnula: 



15 




OH 
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wherein R*is CONR^*R^*, R"is an ester-forming group and and R^" are as 
defined In claim 1. 

65. A compound of the formula: 




(XXI) 



10 wherein R^ and R^ are either each a protecting group, or, taken together, are a 
protecting group, R*^ is CH2OH, CHaOR^ or CONR^^R^* , R^ls a protecting 
group and R\ R^ R^ R*. R^*, R^S X and Y are as defined in daim 1. 



66. A compound of the fomiula: 



15 




R'* R^ R* 



I I 



^X^ ^Y^ ^R* 



(XXII) 



20 wherein R\ R^, R^, R*. R« , X and Y are as defined in claim 1 . 
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67. A compound of the formula: 




5 wherein R^* is a protecting group and R\ R^ R^, R^ R^^, X and Y are as 
defined in claim 1. 



68. A compound of the formula: 




NHF^ 



10 



wherein R^"^ is a protecting group and R\ R\ R^^ and X are as defined in claim 
1. 
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69. A compound of the formula: 




wherein R^^ is an ester-fomiing group. R^^ and R^ are either each a protecting 
group, or, taken together, are a protecting group, and R^ is as defined in claim 
1. 

10 

70. A compound of the formula: 
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wherein R^^ is an ester-forming group, and R^ are either each a protecting 
group, or, talcen together, are a protecting group, and R'' and R^^ are as 
defined in claim 1. 

5 

71 . A compound of the formula; 




wherein R^^ and R^ are either each a protecting group, or, taken together, are a 
10 protecting group, and R^ and R^"^ are as defined in claim 1 . 



72. A compound of the fomiula: 
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wherein R^® is an ester-forming group and is as defined In claim 1. 
73. A compound of the fomnula: 

5 




(XXXIX) 

wherein R^^ and R^ are either each a protecting group, or, taken together, are a 
1 0 protecting group, and R\ R^ R^ R^ R^^ , X and Y are as defined in claim 1 . 

74- A compound of the formula: 
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J. I I 



R210 



OR22 



(XXXX) 

wherein R^^ and are either each a protecting group, or, taken together, are a 
5 protecting group, and R\ R^, R^, R*, R^^ , X and Y are as defined in daim 1 . 

75. A compound of the fonnula: 



10 




(XXIVA) 



15 



wherein Z®/Z® is a leaving group and R\ R^, R^, R^® and X are as defined In 
claim 1. 

76. A compound of the fomfiula: 



wo 01/94368 



191 



PCT/IBOl/00973 




(XXIVB) 

5 

wherein wherein Z®/Z® is a leaving group and R\ R^ R^, R^^ and X are as 
defined in claim 1. 



77. Ethyl 6-[(2,2-diphenylethyl)amino]-9H-pui1ne-2-carboxylate; 
10 ethyl 9-{(2R,3R,4/?,5/?)^,4-bis(acetyloxy)-5-[(acetyloxy)methyritetrahydro-2- 

furanyl}-6-[(2,2-diphenylethyl)amino]-9H-purine-2-carboxylate; 

ethyl 9-[(2R,3R.4S,5R)-3.4-dihydroxy-5-(hydroxymethyl)tetrahydro-2-fufanyll-6- 

[(2,2-diphenylethyl)amino]-9H-purine-2-carboxylate; 

ethyl 9-[(3aR,4R,6R.6aR)-6-(hydroxymethyl)-2,2-dinfiethyltetrahydrofuro[3.4- 
15 t/i[1 ,3]dioxol-4-yl]-6-[(2.2-diphenylethyl)amino]-9H-purine-2-cari3oxylate; 
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(3aS,4S,6/?,6aR)-6-[6-[(2,2-diphenylethyl)amino]-2-(ethoxycarbonyl)-9^^^ 
9-yl]-2,2-dimethyltetrahydrofuro[3,4-c/l[1 ,3]dioxole-4-carboxylic add; 

ethyl 9-^(3aR,4R,6S,6aS)^-[(ethylamino)carbonyl]-2,2- 
dimethyltetrahydrofuro[3,4-(/|[1,3]dioxol-4-yl^6-[(^ 
5 purine-2-carboxylate; 

9^(3aR,4R,6S,6aS)-6-[(ethylamino)carbonyQ-2,2-Klimeth 

c/|[1 ,3]dioxol-4-yl}-6-[(2,2Kliphenylethyl)amino]-9H-puiine-2-carboxy^ acid; 

9-{{3aR,4R,6S,6aS)-6-[(ethylamino)carbonyl]-2,2-dimethyltefr^ 
oO[1,3]dioxoM-yl^6-[(2,2Kliphenylethyl)amino^A/^;2-[({[1-^^^^ 
10 piperidinyqamino}carbonyl)amino]6thyl}-9H-purine-2-carb^ 
fert-butyl 2-[({[1-(2-pyridinyl>4- 
piperidinyl]ammo}carbonyl)amino]ethylcarbamate; 
Af-(2-aminoethyl)-W-[1-(2-pyridinyl>4-plperidinyl]urea dihydrochloride; or 
W-(2-aminoethyl)-A/-[1'-(2-pyridinyl>4-piperidinyl]urea. 

15 

78. A compound of the formula: 




or a pharmaceutically acceptable salt or solvate thereof, wherein 

20 

is H, Ci-CealkyI orfluorenyl, said C^-Ceaikyi being optionally substituted by 1 
or 2 substituents each independently selected from phenyl and naphthyl, said 
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phenyl and naphthyl being optionally substituted by C^-Cg alkyi, C^-Cq alkoxy, 
halo or cyano; 

is H or Ci-Ce alkyI; 

5 

either, and R^ taken together with the nitrogen atom to which they are 
attached, represent azetidlnyl, pyrrolidinyl, piperldinyl. piperazinyl, 
homopiperidinyl or homoplperazinyl, each being optionally substituted on a ring 
nitrogen or carbon atom by C^-Ce alkyI or C^-C^ cydoalkyl and optionally 
substituted on a ring carison atom not adjacent to a ring nitrogen atom by - 
NR'R^ 

or, R^ is H, C^-Cq alkyI, Cg-Cg cydoalkyl or benzyl and R"* is 

(a) azetidin-3-yl, pyn^olidin-3-yl, piperidin-3-yl, piperidin-4-yl, homopiperidin-3-yl 
or homopiperidin-4-yl, each being optionally substituted by C^-Ce alkyI, Gg-Ca 
cydoalkyl, phenyl, benzyl or het, or 

(b) -(C2-C6 alkylene)-R^ or 

(c) -(CrC6alkylene)-R'^ 

R^ is CH2OH or CONR^^R^*; 

R® and R^ are either each independently H or Ci-CealkyI or. taken together with 
the nitrogen atom to which they are attached, represent azetidinyl, pyrrolidinyl 
or piperidinyl, said azetidinyl, pyrrolidinyl and piperidinyi being optionally 
substituted by C^-Ce alkyi; 

R^ is (i) azetidin-1-yl, pyrrolidin-1-yl, piperidin-1-yl, morpholin-4-yl, piperazin-l- 
yl, homopiperidin-1-yl, homopiperazin-1-yl ortetrahydroisoquinolin-1-yl, each 
being optionally substituted on a ring carbon atom by Ci-Cg alkyI, C^-Cq 
cydoalkyl, phenyl, C^-Ce alkoxy-{Ci-CQ)-alkyl, RWN-(CrC6>-alkyl, fluoro-{Cr 
Cey-alkyl, -CONR^R^ -COOR® or Cg-Cg alkanoyi, and optionally substituted on a 
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ring cart)on atom not adjacent to a ring nitrogen atom by fluoro-(Ci-Ce)-alkoxy, 
halo, -0R«, cyano, -S(OLR^». -NR«R». -SOjNR'R', -NR«COR" or -NR'SOjR". 
and said plperazin-1-yl and homopiperazln-1-yl being optionally substituted on 
the ring nitrogen atom not attached to tiie Cj-Ce alkylene group by Ci-Cg alkyi, 
5 phenyl, C^-C^ alkoxy-(C2-C6)-alkyl. R^R«N-(C2-C6>-alkyl, fluoro-(CrC6)-alkyl. Cj- 
Cg alkanoyi, -COORi°, Ca-Cg cycloalkyl. -SOJR.'°, -SOaNR'R* or -CONR«R«. or 
(ii) NR"R^2. 

R^ is H, Ci-Ce alkyI, Cg-Ca cycloalkyl or phenyl; 

10 

R^° is Ci-Ce alkyI, Ca-Cg cycloalkyl or phenyl; 

R" is H, Ci-Ce alkyI, Ca-Cg cycloalkyl or benzyl; 

1 5 R^^ is H, Ci-Cfi alkyI, Ca-Cg cycloalkyl, phenyl, benzyl, fluoro-(Ci-C6)-alkyl, - 
CONR«R^ -COOR'°, C2-C5 alkanoyi or -SOjNR^R^; 

R^^ Is phenyl, pyridin-2-yl, pyridin-3-yl or pyridin-4-yl. each being optionally 
substituted by Ci-Cg alkyl. C^-Cg alkoxy, halo or cyano; 

20 

R^" is H or Ci-Cg alkyl optionally substituted by cyclopropyl; 
R^^isHorCi-Cgalkyl; 
25 mis 0,1 or 2; 

X is unbranched C2-C3 alkylene optionally substituted by C^-Ce alkyl or Cg-Cg 
(^cloalkyl; 



30 Y is CO, CS, SO2 or C=N(CN); and 
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"hef , used in the definition of R^ is a C-linked, 4- to 6-membered ring, 
heterocycle having either from 1 to 4 ring nitrogen heteroatoms or 1 or 2 
nitrogen ring heteroatoms and 1 oxygen or 1 sulphur ring heteroatom, 
optionally substituted by C^-Cq alkyi, Cg-Ca cycloalkyi, Ci-Cg alkoxy, Cg-Cg 
5 cyoioalkoxy, hydroxy, oxo or halo. 
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